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DESCRIPTIOH" 
" PSSTICIDAL MSTHQD USINC W-PHSSYL?YRAZOL£S w 
This invencion relaces co Che use of 
N-pher.ylpyrazole derivacives against arthropod, plane 
5 neaacode and helminth pests, Co compositions 
containing thea and eo novel N-phenylpyrazole 

derivacives. 

In J. Hecer. Chea.. 12 (1975). 1199-1205. 
P.L. Scuthvick and B. Dhawan have described 
10 experiaents for Che preparation of 

4,6-diaaino-pyrazolc[3.4-d]pyriaidines in the 

expectation that such pyriaidine derivatives would 
have useful pharmacological properties. They eaployed 
as starting materials 5-aaino-4-cyanopyrazoles 

L5 carrying on the 1-positicn a hydrogen acom. a methyl 
group, a hydroxyethyl group or a phenyl group 
substituted by one or more chlorine atoms and/or 
methyl groups, and on the 3-position a hydrogen atom, 
a methyl group or a phenyl or benzyl group. This 

20 publication contains no suggestion chat compounds of 
general formula I possess or would be expected to 
possess activity against arthropods, helminths or 
plant nematodes. 

Apparently these pyrazole compounds did not lead 

25 (according Co Che authors of Che arcicle) co useful 
cherapeutic (viz. anCimalarial) 
4 t 6-diaminopyrazolo[3,4-d]pyrimidines. 



US Paeans No. 3760084 describes certain 
S-anino-l-phenyl-pyrazoles as being useful for 
ameliorating inflammation in warm-blooded animals: the 
compounds carry cn the 3 -position hydrogen or a lower 
alkyl group and on the 4-positticn a carbamoyl or 
cyano group. 

US Patent No. 3S59274 describes certain 
4-nitropyrazoles as being useful for the induction of 
abscission of fruit from f ruit-bearing plants. 

US Patent No. 4056776 describes a very extensive 
group of l,4-disubss:euted-3-ni tropyrazoles as having 
antimicrobial, parasiticidal and herbicidal 
properties: the greae biological activity of ehe 
comocunds is stated to be limited to the 
3-ni tropyrazoles disclosed, the characterising feature 
of the compounds being the 3-nitropyrazole nucleus. 

Jaoanese Patent Publication No. 12644/64 describes 

* • 

a process for the preparation of 4-thiocyanato?yrazole 
derivatives which are stated to be useful as 
germicides. 

Japanese Patent Publication No. 49-117502 
describes certain pyrazole sulphonamides having 
anti-thrombogenic properties. 

None of the foregoing publications describes or 
suggests thae compounds of general formula I possess 
or would be expected to possess the activity against 
arthropods, helminths' or plant nematodes which has 
been discovered by the Applicants. 



It has new unexpectedly been found afc-r excessive 
research and experimentation, thac che N-pher.ylpyrazole 
derivatives of che general fornula I depicted 
hereinafter wherein * represents a halogen, i.e. 
fluorine, chlorine, brcnine or iodine. atcn, che cyano 
cr nicrc group or a group RS0 2 . RSO or RS in which R 
cepresencs a scraighc- or branched-chain aikyl group 
concaining free 1 Co 6 carbon acocs which nay be 
unsubstitueed or subseicueed by one or core halogen 
aiocs. a cycloalkyl group concaining froc 3 Co 5 
carbon atccs, a scraighc- or branches-chain alkenyl 
group concaining free 2 Co 5 carbon atccs, che 
Chiocyanaco group, che sulphaocyl group which say be 
unsubscicuced or subscicuced by one or two scraighc 
or branched-chain aikyl groups which nay be che sace 
or different and concain fron 1 to 6 acorns, che 
carbacoyl group which may be unsubscieuc-ed- or 
subscicuced by one or two scraighc- or branched-chain 
aikyl groups which may be che sace or differenc and 
concain free 1 to 6 carbon acorns, a scraighc- or 
branched-chain alkoxycarbonyl group concaining free 2 
Co 7 carbon acocs, a scraighc- or branched-chain 
alkanoyl group concaining froo 2 to 7 carbon ateas^. or 
« scraighc- or branched-chain aikyl group concaining 
free 1 to 6 carbon acocs which may be unsubscicuced or 
subscicuced by one or core halogen aeons, ' 



Z represent £ hydrogen accc, or Che zrcuo 
-Sft & wherein R 1 and K 2 , which cay be che 
• sa=e or differeac. each represent a hydrogen acc= or 
a scraighc- or branched-chain alkyl gr0 u? (concaining 
free 1 co 6 carbon acccs, and which may be 
unsubscicuced or subscicuced by scraighc- or 
branched-chain alkoxycarbonyl of 2 Co 5 carbon acccs) . 
. cycloalkyl group concaining free 3 Co 6 carbon acocs. 
fcrcy.1 group, scraighc- or branched-chain alkanoyl 
group (which concain froc 2 co 7 carbon acocs or 
Ccgecher fore a 5 or 6 cecbered cyclic icide wich Che 
nicrogen acoo Co which chey are accached and 
Checselves may be unsubscicuced or subscicucsd by one 
or core halogen acocs) or cycloalkylcarbcnyl group 
(which concain froc 4 co 7 carbon ac'ocs) or scraighc- 
or branched-chain alkoxycarbonyl groups (which concain 
free 2 co 7 carbon acocs and ehecselves *re 
unsubscicuced or subscicuced by one or core halogen 
««,), or 2 represencs a scraighc- or branched-chain 
alkylsulphenylacino group concaining froc 1 co 4 
carbon acccs. a scraighc- or branched-chain 
alkoxycechyleneaoino group concaining froc 2 Co 5 
carbon acccs which cay be unsubscicuced or subscicuced 
on cechylene by a scraighc cr branched-chain alkyl 
group concaining from 1 co 4 carbon acocs, or 
represencs a halogen, i.e. fluorine, chlorine, brocine 
or iodine, acoc. a scraighc- .or branched-chain alkyl 
group concaining froc 1 co 4 carbon acocs, the carboxy 
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grcup, or a straight- or branched-chain alkylthio, 

alkylsulphinyl or alkylsulphcnyl group containing from 

1 Co 6 carbon aeoms which may be unsubscicueed or 

substituted by one or more halcgen atcms, or 

represents a straight- or bracched-chain 

trialkylsilylmechyl group containing froo 1 to 6 

carbon atcms in each alkyl group which nay be the same 

or different, a trialkylsilyl group containing free 

1 to 6 carbon atocs in each alkyl group which cay be 

Che same or different or the cyano or nitro group. 
3 

R represents a halogen, i.e. fluorine, chlorine, 
brcmine or iodine atom, a straight- or branched-chain 
alkyl or alkoxy group containing from 1 to A carbon 
aecms which may be unsubscitucec or subscicuted by one 
or core halogen atoms, (e.g. a trifluoromethyl or 
crifluoromethoxy group), a scraighc- or branched-chain 
alkylchio or alkylsulphinyl group containing from 1 to 
4 carbon atoms which is substituted by one or more 
halcgen atoms (e.g. a trif luorcmethylthio or 
trifluorometbylsulphinyl group), the nitro or cyano 
group or a straight- or branched-chain alkylsulphonyl 
group containing from 1 to A carbon atoms which may be 
unsubstituted or -substituted by one or more halogen 
atoms (e.g. the trifluorometbylsulphonyl group), and 
R represents a halogen, i.e. fluorine, chlorine, 
bromine ex iodin*, atom, « cyano or nitro group or a . 
straight- or branched-chain alkyl group containing 
from 1 to 4 carbon atoms which may be unsubstituted or" 
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substituted by one or core halogen atoms, or a 
. cyclcaltyl group containing from 3 co fi carbon atoms, 
and n represents an integer from 1 to 5 inclusive, 
and, when Z represents a carboxy group, salts thereof 
"ith pestieidally-acceptable bases provided that** 4 , 
t and 2 do not simultaneously represent three groups 
of the same genus selected from the genera (i) nitro, 
«« cyano. ««, halogen and <iv) uasubstituted 
alkyl. have valuable activity against arthropod, plant 
nematode and helminth p«cs, more particularly by 
ingestion of the c==pound C s) of general formula I by 
<=he arthropods. When n represents an integer fre= 2 
to 5 inclusive, stems and groups represented by R 3 
may be the same or different. 

By Che term 'salts with pestieidally acceptable 
bases' is meant salts the cations of which are known 
and accepted in the art for the formation of salts of 
pestieidally active acids for agricultural or 
horticultural use. When intended for application to 
vertebrates to combat infection or Infestation by 
arthropods or helminths, the salts with bases usad 
will be non-toxic. By the term 'non-toxic' i, meant 
"Its with bases the cations of which are innocuous to 
tn. vertebrates at the doses administered and which do 
not vitiate the beneficial effects produced by the 
anion. 



Preferably, the salts are water -soluble. 
Suitable sales wich bases include alkali cecal 
(e.g. sodium and potassiuc), alkaline earth cecal 
(e.g. calciuc and cagnesius), acconiua and as ine 
5 (e.g. diechanolacine, triethanolanine, occylacine, 

cotpholine and dioctylcechylacine) sales. Ic is co 
be understood that where reference is cade in Che 
presenc specification to Che cocpounds~~cf "general 
formula I such reference is intended co include also 
10 che sales with pesticidally acceptable bases of 
cocpounds of general foroula I where appropriate. 

Preferred cccpounds of general forcuia I are chose 
wich phenyl substitution which is 2, 4, 6-trichloro, 
2,3, 5, 6-cetrachloro, 2-chloro-4-trif luorccethyl, 
15 2, 3, 5, 6-tetrafluoro-4-crif luoroeethyl, 
2,6-dichloro-4-criflucrcceehylthio, 
2-chloro-3, 5, 6-cr if luoro-4-tr if luoroeethyl, 
2, 6-dichloro-3, 5-dif luoro-4-trif luoroeethyl, 
2,6-dichlorc-4-nitro, 2, 6-dichlcro-4-trif luorccethyl- 
20 sulphinyl, 2,6-dichloro-4-cethanesulphonyl and 
2, 6-dichloro-4-trifluoroEeehanesulphot3yl. 

Cocpounds of general forcula I wherein (R.^)n 
represents 2, 6-dichloro-4-trif luoroeethyl or 
2,6-dichloro-4-crifluorocethoxy substitution of the 
25 . phenyl group are especially preferred. 
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Preferred compounds are Chose where 

(a) Y-and R 4 each represent a cyano group and 

Z represents Che hydrogen aec=, Che amino group 
-NH. 1 ^ 2 or an alkylsulphenylamino group, an 
5 alkoxymechyleneanino group which may be 

unsubscicuced or subscicuced cn mechylene by an 
alkyl group, a halogen aeca, an alkyl group, Che 
carboxy group, an alkylchio, alkylsulphinyl or 
alkylsulphonyl group which is opcionally halogen 
10 subscicuced, a crialkylsilylmechyl group, a 

crialkylsilyl group or che nicro group; 

(b) Y represents an alkylsulphonyl group which is 
opcionally halogen subscicuced, a 
cycloalkylsulphonyl group or an alkenylsulphonyl 

15 • group, Z reoresencs Che hydrogen acom, che amino 

group -NR. 1 * 2 or an alkylsulphenylamino group, 
an alkoxymethyleneaaino group which is 
unsubscicuced or subscicuced on mechylene by an 
alkyl group, a halogen aeon, an alkyl group, Che 

20 carboxy group, an alkylchio, alkylsulphinyl ov 

alkylsulphonyl group which is opcionally halogen 
subscicuced, a crialkylsilylcechyl group, a 
crialkylsilyl group or che cyano or nicro group 
and R 4 represencs a halogen a com or Che cyano 

25 or nicro group; 




(c) R represents che nicro group, Y represents the 
cyano or nitro group, a carbaacyl group or an 
' alkoxycarbcnyl group and 

2 represents the hydrogen aces, a halogen atoa, 
5 an alkyl group, the car boxy group, an alkylthio, 

alkyl'alpbinyl cr aikylsulphonyl group which is 
optionally halogen substituted,, 
a erUlkylsilylsethyl group, a trialkylsilyl 
group or the nitro group; 
10 (d) R 4 represents a halogen atom, Y represents the 
cyano or nicro grsup, a carbamoyl group or an 
alkcxycarbonyl group and 

2 represents the hydrogen aces, Che aaino group 
-NR R °r an alkylsulphenylamino group, an 
15 alkoxycethylenea=ino group which is unsubstituted 

or substituted on cethylene by an alkyl group, a 
halogen aeoa, an alkyl group, the carboxy group, 
an alkylthio, alkylsulphinyl or aikylsulphonyl 
group which is optionally halogen substituted, a 
20 crialkylsilylaethyl group, a Crialkylsilyl group 

or the nicro group; and 
(e) R 4 represenc an alkyl group which is 

unsub*cicuted or subscieueed by one or aore <■ N ' 
halogen atoas or a cycloalkyl group, Y represents 
25 a halogen atoa, che cyano or nicro group, a group 

RS02i RS0 or RS » £ be chiocyanaco group, a 
sulphacoyl group, a carbaaoyl group, an 
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aiko^^roonyl group, an alkanoj^Fgroup cr an 

alkyl group, which is unsubsticuced or substituted 

by one or more halogen acccs, 

•2 represencs Che hydrogen acca, the aniso group 
12 

-SR & or an aikylsulphenylacino grcup, an 
alkoxytrechyleneaaino group which is unsubscicuced 
or subscicuted on mechylene by an alkyl group, a 
halogen acom, an alkyl grcup, che carboxy gr oup, 
an alkylchio, alkylsulphinyl or alkylsulphonyl 
group which is optionally halogen subscicuced, a 
trialkylsilylaethyl group, a trialkylsilyl group 
cr che cyano or nicro group. 
I: will be appreciated chat the groups listed 

above are as hereinbefore defined earlier in the 

specification. 

Ceapounds of general foraula I wherein R. 4 
represents a tr if luoromethyl or mechyl group are also 
preferred* 



20 



Conpcusds of general forsala I which are or 
particular incerest againsc archropods are: 
•1 5-A=isc-3,4-dicyano-l-(2,4, 6- 

Crichlorophenyl) pyrazole 
5 2 5-A=i=c-l-(2,6-dichloro-4-crifluarc=echyl- 

pheay 1) -3 . 4-dicyanopyrazole 

3 5-A=inc-3.4-dicyano-l-(2.3. 5, 6-tecrachloro- 

phenyl) pyrazole 

4 5-AiziRC-4-cyano-l-(2,6-dichloro-4-Crifluoro 

10 E e:hyl?henyl)-3-n:eChylpyrazole 

5 5-Aizinc-4-cyar.o-l-(2,6-dichloro-4-cri£luoro 
cechyl?her.yl)-3-triflucrceechyl?yrazole 

6 5-A=i=o-3-chloro-4-cyano-l-(2,6-dichloro-4- 

tzifli:crc=echyl?henyl) pyrazole 
15 7 5-Acir.o-3-broco-4-cyano-l-(2,6-dichloro-4- 

Cr if lucrocechylphenyl) pyrazole 

8 5-A=ino-3-iodo-4-cyano-l-(2.6-dichloro-4- 

cr if lucrocechylphenyl) pyrazole 

9 4-Cyano-l-(2,6-dichloro-4-erifluorasschyl- 

20 phenyl) -3-ceChyl-5-eChanesul?her.yla=:ino- 

pyrazole 

10 4-Cyano-l-(2,6-dichloro-4-crifluoroneChyl- 
phenyl)-3-=echyl-5-mechoxymechyleneanino- 

pyrazole 
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11 ^-Cyano-l-(2,6-dichloro-4-cri£iL'cronechyl- 
phenyl) -3-cechyl-5-propoxyaechy l-neasino- 
pyrazole 

12 5-Acaeanxdo-l-(2 , 6-dichloro-A-crifluoro- 
mechylphenyl)-3,4-dicyanopyra23la 

13 5-Dichloroac8Casido-l-(2,6-dichloro-4- 
Crifluorccechylpheayl)-3,4-dicyanopyra2ole 

14 5-Cyclopropylcarbonanido-l-(2 , 6-dichlcro-4- 
Crifluorocechylpheayl)-3,4-dicyanopyra2ole 

15 5-?er.cana=ido-l-(2,6-dicfaloro-4-criflucro- 
aechylphenyl)-3,4-dicyanopyra2ols 

16 5-?Tspiona=ido-l-(2,6-dichioro-4-crifluoro- 
oeChylphenyl)-3,4-dicyanopyra2ole 

17 5-Arino-l-(2-chloro-4-crifluoroceChylpheayl)- 
3,4-dicyanopyra2ole 

18 5-A=i no-3 , 4-dicyano-l-(2 ,3, 5, 6-ceeraf luoco- 
4-Crifluoroceehylpheayl)pyra2ole 

19 5-A=i2o-4-cyano-l-(2,6-dichloro-4-erifluoro- 
cechylpheayl)-3-pentafluoroeChylpyra2ole 

20 5-Ac*ao-3-chlorodifluorocechyl-l- 

(2,6-dichloro-4-crifluorooeChylphenyl)-4- 
cyanopyra2ole 

21 5-Amiao-l-(2 , 6-dichloro-4-crif lucrooeehyl- 
phenyl)-4-cyano-3-difluorooeChylpyra2ole 

22 5-Aoino-l-(2 , 6-dichloro-4-criflucromeChyl- 

phenyl)-4-mechanesulphonyl-3-Crifluoro- 
•secli7lpyTa2ole 
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. 23 5-Aaino-4-carbaeoyl-l-(2,6-dichloro-4- 

crif luorocethylphesyl) -3-Crif luoroeeehyl- 
pyrazcle 

24 5-Aaino-l-(2. 6-dichipro-4-erif luoroaechyl- 
pher.yl) -4-se:hoxycarbonyl-3-Cr if luorocechyl- 
pyrazcle 

25 5-Acacanido-4-cyano-l-(2 , 6-dichloro-4- 
crif luorocecbylphenyl)-3-crif luorceeehyl- 
pyrazole 

26 l-(2 ,6-Dichloro-4-crifluorc=echylphenyl)- 
3, 4-cicyano-5- (2 f 2-diaeChylpropionaaido)- 
pyrazole 

27 4-Cyano-l-(2 , 6-dichloro-4-crif luoroaethyl- 
phenyl)-5-echoxynecbylenea=:ino- 

3-Crif luorcaechylpyrazole 

28 4-Cyano-l-(2, 5-dicbloro-4-crif luoroeeehyl- 
phenyL)-5-di=echyla=ino-3-Crif luorcaechyl- 
pyrazole 

29 -4-Cyano-l-(2 , 6-dichloro-4-crif luoroaechyl- 
phenyl)-5-echoxycarbonylneChylaoino- 

3- trifluoroeecbylpyrazole 

30 4-Cyano-5-aecbylaaino-l-(2,6-dlchlcrc— 

4- crifluoroaeCbylphenyl)-3-Crifluorooechyl- 
pyrazole 

31 4-Cyano-l-(2, 6-dichlcro-4-Crif luorcaariiyl- 
phenyl)-5-(2,2-diaecbylpropionanido)- 
3-erifluorocethylpyrazole 



^2 5-Aciao-4-broco-l-(2™diciloco-4- 

CriiIucroca=hylphenyl)-3-Crifluprc=echyl 
pyrazole 

33 5-Brc=3-4-cyaao-l-(2.6-dichloro-4- 

crifluorocechylphenyl)-3-Criflucrc=8ChyL. 
pyrazsle 

34 5-Ari=o-4-cyanc-l-(2,6-dichloro-4- 

' cfirIuorome£iiylpl5enyl)-3-fluoroceChyl- 
pyrazole 

35 5-A=ino-l-(2, 6-dichloro-4-Crif lucroeeshyl 
phenyl) -4-nicro-3-Crifluorccechylpyra2oie 

36 5-A=i=o-4-cyano-l-(2 t 6-dichloro-4- 

Crifluoroaechoxypheayl)-3-:riflucrocechyl« 
pyrazole 

37 A-Cyano-l-(2,6-dichloro-4-Crifluor.oaechyl- 
phesyl)-5-bis(echoxycarbonyl)anino- 
3-Crifluorocechylpyrazole 

38 4-Cyano-l-(2,6-dichloro-4-trifluoroaechyI- 
phenyl) -5-bis (cyclopropanecarbonyl) aaiao- 
3-CrifIucroceehylpyrazole 

39 4-Cyaao-l-(2,6-dichloro-4-erifluoroc:echyl- 
pbeayl)-5-cyclopropaaecarboaanido- 
3-triflucroaechylpyrazole 

40 5-A=iao-4-chloro-l- (2 , 6-dichlor o-4- 

CrifluorooechylpheayD-3-crifluorooechyl- 
pyrazole 



^ -15- 
£1 4-Cyano-l-(2, 6-dichioro-4-crif lucrcrechyl- 
phenyl) -5-echoxy car bony lacino- 
3-Crif luocoeechylpyrazcle 

42 4-Cyano-l-<2,6-dichloro-4-criflucrccsthyl- 
pheayl)-3-crif luorccachylpyrasole 

43 4-Cyano-l-(2 , 6-dichloro-4-Crif lucrsrechyl- 
phesyl)-5-iodo-3-erif luorooechyiryrazele 

44 4-Cyano-l-(2, 6-<dichloro-4-crif lucroseChyl- 
phenyl)-5-sechyl-3-erif luoromeehylpyrazole 

45 5-Asino-l-(2 , 6-dichloro-4-trif luocccechyl- 
phenyl)-4-(N f N-di=schyIsulphacoyl)- 

3- Crif luorc=echylpyrazole 

45 5-Acino-4-cyano-3-cyclopropyl- 

l-(2, 6-dichloro-4-crifluoromecfayL- 
phesy.l) pyrazole 

47 5-Asino-4-cyano-l-(2, 6-dicbloro- 

4- trifluoconechylpher.yl) -3-hepca:luorcpropyl- 
pyrazole 

43 5-A=ino-3,4-dicyano-l-(2,6-dichlcro- 
4-Crifluorooethylchiophenyl)pyra:ole 

49 5-Acxao-l-(2-chloro-3.5,6-Criflucro- 
4-erifluorcaeehylphesyl)-3 f 4-dIcyancpyrazole, 

50 5-Anino-l-(2,6-dicbloro-3,5-difluoro- ^ s 
4-Crif luorooechy lpheay 1) -3 , 4-dicyanopyrazole , 

51 5-Anino-l-'(2 , 6-dichloro-4-erif lucr.oceehoxy- 
phenyl)-3,4-dicyancpyrazole, • • 

52 5-Asiao-4-c7ano-3-«th7l-l-<2,6-dlshloTO- 
4-crifluorcceChylphenyl) pyrazole 
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5-A=i a o-l-( 2 . 6 . diehloro . 4 . crifiueroBes!)o 

— i?heayl .3. aechylpyraiole 

oechylpy ra20le 

^.e-<2ichIoro-4-trifluoro- 
=echyl£hicoheayl)-3.r-,- ? 7 

~= - cal «=ttu 0 t=ce-hyl-i. cyano _,_ 
(2^^, lsco . 4 . CriflucicEechyipheayi)pytKoi 

3-fflethyl ?yra „ le 

^ C ^-«.6^chIoro^- erl „ uorott 

P^nyi;. 3 . aechn . 5 . succiaiaidopyra2oie 

3-Crifluorc=echylpy ra2ols 

■ U ' 6 dlchl °ro-4-crifXuoro- 
aechyl-4- oe chane S uipho n yl. 
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64 5-ftao-l-(2.6-dichIcro-4-nic^pheayl)- 

3 , 4-dicyaaopyrazole 

65 l-C2.6-0ichloro-4-cri£lucrc=«chylpheayl)- 
3 , 4-<licyano-5-=echyla=:ino?yrazole 

66 l-(2.6-Dichloro-4.crifluorc=echylpher.yl)- 
3 , 4-dicyano-5-«chy laninopyrazole 

67 ^-Cyano-l-(2.6-<iichl 0 ro-4.crifluorc=echyl- 

phenyD-S-CN-cechyl-N-echoxycarbonylanino). 

3- CrifluoroEechylpyrazole 

4- Cyaao-l-C2,6-<iichloro-4-crifluorc=8Chyl- 

Fher.yl)-5-CN-ace£yl-N-cri=echylacer/laaiao)- 

3- crifluorccechylpyrazole 

4- Cyano-I-(2,6-<iichloro-4-crifluorocechyl- 

phenyl)-5-(N-propionyl.N-cr£=echylacecylaoino). 

3- Crifluoromechylpyrazole 

70 l-(2,6-Dichlora-4-crifluorocechylpheayl)- 

4- nicro-3-crifluoroBechyl-5-cr;aechyl- 
acecylaoinopyrazole 

71 l-C2 > 6-Dichloro-4-trifluorc=echylphenyl)- 

5- «choxycarbotjylaBino-4-niCro-3-CrifluorooeChyl- 
pyrazole 

72 3-Chloro-l-(2 f 6-dichloro-4-crifluoro- 

=eChylphenyl)-4-cyano-5-Cricechylacecyl- 
aoiacpyrazole 

73 3-Chloro-l-(2.6-dichloro-4-Crifluoro- 
mechylpheayl)-4-cyano-5-bis(echoxy- 
carbcnyl) aciaopyrazols 



Oft Mi 

74 3-Chlorc-l-(2,6-dichloro-4-crifluccs- 
nsethylphenyl) -A-cyanc-S-echcxycarbcnyl- 

« acinopyrazcle 

75 4-Cyano-5-diacecylacino-l-(2 , 6-dichlcro- 
4-crif luorc=echylpher.yl)-3-triflucro- 
cechylpyrazole 

76 5-(N-AcacyL-N-echoxycarbonylaaino)- 

4- cyano-l-(2, 6-dichloro-4-cri f lucres echyl 
phenyl) -3-Crif lucroeechylpyrazole 

77 l-(2 , 6-DichIoro-4-crifluoro=echylphenyl)- 

5- bis(echcxycarbcr.yl) asino-3 , 4-dicyanc- 
pyrazole 

78 l-(2 , 6-Dichloro-4-crif luorocachylphenyl)- 
5-bis(echoxycarbonyl)aaino-4-!neChane- 
sulphonyl-3-crif lucroeechylpyrazole 

79 l-(2,6-Dichloro-4-crifluorocecfaylphenyl)- 
5-echoxycarbonyla=£nc-4-meChanesulphonyl- 
3-trif luorc=eehylpyrazole 

80 l-(2 , 6-Dicaloro-4-crif luorocechylphesyl) - 
3,4-dicyanc-5-eehcxycarbonyla=inopyrazole 

81 5-Anino-l-(2,6-dichloro-4-trifluorc=ecbyl- 
pheny 1) -4-Iodo-3-Crif luorcmechylpyrazcle 

82 5-Anino-l-(2,6-dichloro-4-Crifluo-rc=schyl- 
pheay 1) -4-iodo-3-ae£hylpyTazole 

83 5-Amino-l-(2,6-dichlcro-4-trifluorocechyl- 
phenyl)-3-neCbyl-4-niCropyTa2ole 



8A 5-Ace:a=ido-l-(2,6-dichicro-A-crifluoco- 

oechyl?hep.yl)-A-nicro-3-criflucrsaechyl- 
pyrazole 

85 1-C2 , 6-Dichloco-A-erif luoronethyipheny 1) - 

A-nicro-3-crif luorccechylpyrazole 
85 1-C2, 6-Dichloro-A-Criflucrooechylphenyl)- 

3- cachyl-A-ceehanesulphcttylpyrazole 

87 4-Cya=o-l-(2.6-dichloro-4-criflucrcnechyl- 
pher.yl)-3-fluoropyrasole 

88 l-(2, 6-Dichloro-A-Crifluorooechylphenyl)- 

4- ae:hanesuiphonyl-3-Crifluorocschylpyra2ole 

89 • 5-Chioro-l-(2,6-dichloro-4-crifluoro- 

Bechylphesyl)-A-cyano-3-crif luorccechyl- 
pyrazole 

90 5-Asino-l-(2,6-dichloro-A-crifluorociechyl- 
phenyl) -A- (N-eehylsulphacoyl) - 

3-Crifluorcoeehylpyrazole 

91 5-A=ino-l-(2,6-dichloro-A-trifluorcmeehyl- 
phesy 1) -A- (N-methylsulphaeoyl) - 

3-trifluorcseehylpyrazole 

92 l-(2,6-Dichloro-4-erifluorcneebylphenyl)- 
A-cyano-3 -ni eropyr azo le 

♦93 l-(2,6-Dichloro-A-trifluorcoechylpheayl)- 
3,4-dicyano-5-nitropyrazole 
94 5-Aolno-l-(2 , 6-dichloro-A-Crif luorooechyl- 
phenyl)-4-cyano-3-fluoropyrazole 



Hi -20- 
. 95 5-Anino-3-chloro-l- (2 ,6-<Jichloro- 

4-Crxfluorocechoxyphenyl)-4- C yanopyra2ole 
- 96 5-A=ino-3-chloro-4-cyano-l-(2.6-<iichIcro- 

3.5-difluoro-4-Crifluoro n e£hylphe=yl)pyra 2 ol e 

97 A.Cyano.l-(2,6-dichloro-A- C rifluorc=e C hyl- 

phenyl)-3-crifluorc=echyl-5-Crifflecayl- 
silylpyrazale 

98 5-Cer.C-Bucyldioecbylsilyl-4-cyano- 
l-(2,6-dichloro-4-Crifluorooechylphenyl)- • 
3-trifluorc;ueCbylpyrazole 

99 A-Cyano-l-(2,6-dichloro.4-crifluorc=echyl- 

pher.yl)-5- = echy'lchio-3-Crifluoroaechyl- > 
pyrazole 

100 A-C7«no-l-C2 i 6-dichloro.4.crifluoroc.5hyl- 
pbenyl)-3-crifluorocecfayl-5-trifluoro- 
mechylthiopyrazole 

101 5-Carfaoxy-4-cyano-l- (2 . 6-dichldro- 

4-crifluorc=echylphenyl).3-Crifluoro- 
oechylpyrazole 

102 l-(2.6.Dichloro-4-Cri£luoroB«chylph«nyl). 

4-nICro-3-crifluorooechyl-5-Crimithyl- 
sllylpyrazole 

103 ^Cyano.l-(2,6-dichloro.4. C rifluorc« C hyl. 
phenyl) -3-crifluorooechyl-5-crimecbyl- 
silylaechylpyrazole 



Hi * 

A-rvano-l-(5. fi-dichloro-4-tr^] 



</,4 4-Cyano-l-(2.6-dichIoro-4-cffriuorc=echyl. 
phenyl) -5-Bechcxycarbonylasiso- 

3- tr if luorc=echy Ipyrazole 

- , j5 i-(2 , 6-DichIero-A-czif lucrssechylphenyl) - 
4, 5-dicyano-3-cr if lucrocechy Ipyrazole 

j 06 5-Acico-3-cyano-l-(2.6-'dIchloro- 

4- crifluorc=sChylphenyl)-A-cechane- 

sulphcnylpyrazole 
!07 4-Acscyl-l- (2 , 6-dichlor o-4-er if luoro- 

mechyl?henyl)-3-crifluorc=echylpyrazole 

108 5-A=£nc-l-(2,6-dichloro-4-erifluorocechyl- 
phenyl) -4-cechy lsulpn'iny 1-3- eriflucro- 

mechylpyrazcle 

109 5-Asino-l-(2 , 6-dichloro-A-crif luorotaeehyl- 
phenyl) -4-echylsulphiny 1-3-er if luoro- 
oechylpyrazole 

110 5-A=i=o-l-C2,6-dichloro-A-crifLuorocechyl 
phenyl) -4-e£hylsulphinyl-3-cecby Ipyrazole 

111 5-A=ino-4-cyano-l-(2 , 6-dichloro- 

• 4-crifluoro=ethylsulphinylphenyD- 
3-cr if luoroce thy Ipyrazole 

112 4-Cyano-l- (2, 6-dichloro-4-trif luorooechyl 
phenyl) -5-ce thy lsulphinyl-3-cr if luoro- 
mechylpyrazole 1 

• 113 5-ABino-l-(2,6-dicfaloro-4-CrifluoromeChyl 
phenyl) -4-echylsulpfaonyl-3-crifluoro- 
aechylpyrazsl« 



5 - A =i=o-l-(2,6-cichloro-^.czifl y crc=echyl 
phenyl) -4-echylsulphcnyl-3-cs shy Ipyrazole 

115 5-Ao£ao-l-(2 ( 6-dichloro-4-criflacreaechyl- 

phenyl) -3-2echyl-4-propanesul?hcayl- 
pyrazole 

116 5-Aaino-l-(2,6-dichloro-4. C rifli:crc=aCfayl- 
phenyl)-4-cricfalcr==echanesulphcnyl- 
3-ceehy Ipyrazole 

117 5-Asino-l-(2,6-dichloro-4-crifluoroeechyl- 
phenyl)-4-echylchio-3-eechylpyra2ole 

118 5-^=ino-l-(2,6-dichloro-4-criflucrccechyl- 
phenyl) -3-aechyl-4-=eehy Irh'icpyrazole 

119 5-Arxno-l-(2,6-dichloro-4-crifii:orc=scfayl- 
Pcenyl)-4-n-propylchio-3-=echylpyra2ole 

120 .5-A=ino-l-(2,6-dichloro-4-crifluarc= e chyl. 

phenyl) -4-«chylcfai o-3-Cr if luorc=echyl- 
pyrazole 

121 3-Aaino-l-(2.6-dichloro-4-eriflueres«'efayl- 

phenyl)-4-aechylchio-3-Criflucrocechyl- 
pyra2ole . . 

122 5-Aaiao-l.(2,6-dxchloro-4.crifluoroceC&yl. 
phenyl) -4-cfaiocyanaco-3-Crif luorcaechyl- 
pyrazole 

123 5-Acino-l-C2.6-dichloro-4-Crifluoroaechyl- 
phenyl)-3-mechyl-4-chiocyanacopyrazale 



124 5-Acisc-4-cyano-l-(2,6-dichloro-4-Eechane- 
sulphcr.ylphenyl)-3-Czifluoro=echyl- 
pyrazoie 

125 5-Ani=o-l-(2,6-dichloro-4-trifluorcceChyl- 
pnenyl)-3-cechyl-4-crichlorocetbylthio- 
pyrazole 

' 126 4-Cyano-l-(2,5-dichloro-4-trifluoro- 
cechanesulphonylphenyl) ^-nitre- 
s'- tr if luorcee thy Ipyrazole 

127 l-(2,6-Dichloro-4-trif luorocechylphenyl)- 

4-diflycrccethyl-3-trifluorccethyl- 
pyrazole 

128 5-A=ino-l-(2,6-dichloro-4-trifluorc=ethyl- 
phenyl)-4-aiechyl-3-Crifluoronechyl- 
pyrazole 

The nucbers 1 to 128 are assigned to the above 
compounds for identification and reference hereinafter. 

Especially preferred compounds of general formula I 
are nucbered:- 

2; 22; 37; 53; 71; 106 and 118. 
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According to a feature or the present invention, 
there is provided a method for the control of 
arthropod, plant nematode or helminth pests at a locus 
which comprises the treatment of the. locus (e.g. by 
application or administration) with. an effective 
amount of a compound of general formula I, or a 
pesticidally acceptable salt_. thereof, wherein the 
various symbols are as hereinbefore defined. The 
" compounds of general formula I may. in particular, be 
used in the fields of veterinary medicine and 
livestock husbandry and in the maintenance of public 
health against arthropods or helminths which are 
parasitic internally or externally upon vertebrates, 
particularly warm-blooded vertebrates, for example man 
and domestic animals, e.g. cattle, sheep, goats! 
equines. swine, poultry, dogs, cats and fishes, for 
example Acarina, including ticks (e.g. Ixodes .pp., 

g0C = hilUS S PP' «*S- BoQChiluS B i e r«M„e AefclTQBM 

s?p., Hvaloaaaa spp., Rhipiceohalus s?p . e . g# 
RhiDiceohalus MB , H d fe „ T ,p,... Kaemaohvsali* s?p ., 
Dermacentor spp., Ornithodorus spp. (e.g.' Qrni thodorus 
=2Hbata) and mites (e.g. Damalinia spp.. Dermahvssus 

£allinae, Sarcootes spp. e.g. Sarcootes ge ,M»* 

■ PS0r0Oges - S ?P" Chorioptes-snp.. D erred ex sod.. 

Eutrcmbicula spp..); Dintera (e.g. Aedes son. . 

Anopheles spp., Musca spp., Evooderaa spp., 

Casteroghilu* S pp., •Simuliua spp.); 



HeaiocetP(e.g. Triacosa soo.): j^iirascera (e.g. 
Dacalinia spp.. Linognachus spp.); Siphcnaocera (e.g. 
CCenocaohalides spp . ) ; Diccvcccera (e.g. Periolaneea 
spp. , Blacella app.); Hvr.enoccera (e.g. ttonoeoriua 
oharaonis); for example against infections of Che 
gascro-intestinal tract caused by parasicic neaatcde 
woras, for exaaple cesbers of che facily 
Trichostr ongylidae . Nipaostrongylus brasiliensis . 
Trichinella spiralis . Kaeaonchus csacortus, 
TgichosCT cr.gvlus colubriforais . Nesacodirus bac'tus . 
Oscereagia circuaciscta . Trichcscrongylus axei , 
P° 0Deria S ?P- * nd Kvaenolepis nana : in Che proceccion* 
of scored produces, for exanple cereals, including 
grain and flour, grcundaucs, aniaal feedscuffs, cimbec 
and household goods, e.g. carpecs and cextiies,- 
againsc attack by archrcpods, core especially beedes, 
including weevils, ccchs and mices, for .exaaple 
5? hese *a spp. (flour moths), Anchrenus spp. (carpec 
beedes), Triboliuc spp. (flour beecles) , Sicoohilus 
s?P. (grain weevils) and Acarus spp. (mites), .in Che 
concrol of cockroaches, ancs and siailar archropod 
pescs in infesced dccescic and induscrial preaises and 
in che control of mosquito larvae in wacerways, wells, 
reservoirs or ocher running or acanding wacer; la 
agriculcure, againsc adults, larvae and eggs of 
Lepidopcera (buCCerflies and moths), e.g. Keliochis 
spp. such as Heliochis vlresctns <cobacco budwoca). 



Kelioc:: is arrigera and Kelicchiyzea , Sccdoccara s?p. 
such as S.execoca , S. licsoral: s (Egypcian ccccon 
worn) , S.eridania (southern a::y worn), Maze sera 
conf igurata (bertha ar=y wor=); Earias spp. e.g. 
5 E. insulana (Egyptian bcllvcrm) . Pectinoshcra spp. e.g. 
Pectinoshcra gossvniella (pink bollwcrm) , Ostrinia 
spp. such as O.nubilalis (European corncorer) , 
"' * " Trichcslusia ni (cabbage looper) . Piecis spp. (cabbage 

woras), Lashvesa spp. (ar=y worms), Agrctis and 
10 Asaches spp. (cutworms) , Wiseana spp. (pcrina moth), 
Chile- spa, (rice stem'berer), Trvaorvza spp. and 
Diatraea spp. (sugar cane borers and rice borers), 
Soarganochis pilleriana (grape berry coch) ( Cvdia 
pcmonella (codling coch), Archies spp. (fruit tree 

15 tortrix moths), Plucella xvlostella (diamond back 
moth); against adults and larvae of Coleoptera 
(beetles) e.g. Hypo thes emus hasoei (coffee berry 
borer), Kvlesinus spp. (bark beetles), Anchonocus 
grand is (cotton boll weevil), Acalycma spp. (cucumber 

20 beetles), Lema spp., Psvllioces spp., Leotino tarsa 

decemlineata (Colorado potato beetle), Diabrotica spp. 
(corn rootvorns) , Gonoceohalus spp. (false wire 
worms), Agriotes spp. (wireworms), Deraoleoida and 
Heteronvchus spp. (white grubs). Phaedon cochleariae 

25 (mustard beetle), Lissorhootrus oryzonhilus (rice 
water weevil), Meligeches spp. (pollen beetles). 
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CeuCorhynchus spp. , Rhynchoohorus and Casaa eel ices 
s?p. (root weevils); against Hemiptera e.g. Psvlla 
spp., Bemisia spp., Aphis spp., Mvz-js spp., Segoura 
viciae. Phylloxera spp., Adelges spp., Phorsdcn hueuli 
(hop damson aphid), Aer.eolamia spp., Neohcceccix spp. 
(rice leaf hoppers), Esocasca spp., Nilasarvata spp., 
Perkinsiella spp., Pyrilla spp., Aonidiella s??.-<red - 
scales), Coccus spp., Psuedococcus spp., Kelooeltis 
spp. (mosquito bugs), Lvzus spp., Dvsdercus spp., 
Oxvcarenus spp., Nesara spp.; Kymenoptera e.g. 
Aehalia s?P- and Ceohus spp. (saw flies), Acta spp. 
(leaf cutting ants); Dipcera e.g. Kvlenvia spp. (rooc 
flies), Aeherizona spp. and Chloroos spp. (shooc 
flies). Phytoevza spp. (leaf miners), Ceracieis spp. : 
(fruic flies); Thysanoptera such as, Thriss tabaci ; 
Orchopcera such as Locusta and Schistocerca spp. 
(locusts) and crickets e.g. Grvllus spp; and Acheta 
s?p.; Collesbola e.g. Sminchurus spp. and Onvchiurus 
spp. (springtails) , Isopcefa e.g. Odoncoteraes . sop. 
(termites), Dermaptera e.g. Forficula spp. (earwigs) 
and also other arthropods of agricultural significance 
such as Acari (aites) e.g. Tetranvchus spp., Panonychus 
spp. and Bryobia spp. (spider mites), Erloohves spfi N 
(gall mites), Polyphagotarsonemus spp.; Blaniulus spp. 
(millipedes), Scutigerella spp. (syaphilids) , Oniscus 
spp. (woodlice) and Trioos spp. (crustacea); nematodes 
which attack plants and trees of importance to 



agriculture, forestry, horticulture either directly or 
by spreading bacterial, viral, mycoplasma or , fungal 
diseases of che planes, rooc-fcrxt nematodes such as 
Melofdoevne spp. (e.g.' K. incognita ): cyst nematodes 
such as Globodera spp. (e.g. G. rostochiensis l : 
Heterodera spp. (e.g. H. avenae ) ; Radcoholus spp. (e.g 
R. similis ); lesion nematodes such as Pracvlenchus 
SPP- (e.g. P. praeensis): Belonclaiaus S pp. (e.g. B. 
Iiacilis); Tvlenchulus spp. (e.g. 7. semi sen e gran sT r 
Rocvler.chulus spp. (e.g. R. jrjsniformis ) : Rotvlenchus 
s?p. (e.g. R. robuscus); Helicccvl ene -^ s?p . ( c .g. k. 
Fultricinctus ); Kemicvclioohora spp. (e.g. H. gracilis^ : 
Criconemoides spp. (e.g'. C. similis ): Trichodorus spp. ' 
(e.g. 7. primitivus); dagger nematodes such as 
Xiohinema spp. (e.g. X. diversicsudaru^ Longidorus 
spp. (e.g. L. elor.gatus): Hoplolaiaus s ?p. (e.g. H. 
■ ?0r ° naCus - )? Aohelenchoxdes spp. (e.g. A. ritrsma-bosi . 
A. bessevi); stem and bulb eelvorms such as 
Dievlenchus spp. (e.g. D. diosaci ) . 

Ibe invention also provides a method for che 
control of archropod or nematode pests of planes which 
comprises che applicacion Co che planes or Co che 
medium in which chey grow of an effeccive amcunc of a .: 
compound of general formula I or a pescicidally 
aecepcable sale Chereof. * 



cpounds of general formulTl may be applied 
in solid or liquid composieicns Co Che soil principally 
Co concrol chose nematodes dwelling cherein bus also Co 
Che foliage principally co concrol chose nematodes 
accacking che aerial pares of che planes (e.g. 
Aaheleschoides spp. and Dicvlenchus spp. lisced above). 

The compounds of general formula I are of value in 
concrolling pescs which feed on pares of che plane 
remote from che poinc of application, e.g. leaf feeding 
inseces are killed by che subject cocpounds applied Co 
roots. 

In addition the compounds may reduce attacks on che 
plant by means of antifeeding or repellant effects. 

The compounds of general formula I are of 
particular value in the protection of field, forage, 
plantation, glasshouse, orchard and vineyard crops, of 
ornamentals and of plantation and forest trees, for 
example, cereals (such as maize, wheat, rice, 
sorghum), cotton, tobacco, vegetables and salads (such 
as beans, cole crops, curcurbits, lettuce, onions, 
tomacoes and peppers) , field crops (such as potato t 
sugar beet, ground nuts, soyabean, oil seed rape), 
sugar cane, grassland and forage (such as maize, 
sorghum, lucerne), planCacions (such as of Cea, 
coffee, cocoa, banana, oil palm, coconuc, rubber. 



fruit, cler-.,. k iwifr u ir. avocado, Ba „ 0 _ eUves ^ . 
walnuts), vineyards, orna=encal plancs _ floue:s a ^ 

• Sh " iS UDder »■ 13 •«•"■ and parks. fores£ 

«ees (both deciduous and evergreen) ia 
plantations and nurseries. 

They are also va^uaM* *~ *u 

o va.jable in the protection cf tisbe 

(standing, f«ll«J ..j 
. *'._:- — • 5-nverted, stored or structural) 

fr0 °."" ei * "* ni " <••«• Jtoe.ru.; or beetles 
(•••• scolytids. platypodids. lyctids, boscrychids. 
ceraciycids, azcbiids). 

The/ have applications in the protection of stored 

producjs such as «^a*-s f.,n> ff 

S-a-».s. fruits, cues, spices and 

"baccc. whether whole. n i Uea or eompou=ded 
products, frcn each, beetle and Bite attach Also 
Protected are stored ani=al products such as skins, 
hair, wool and feathers in natural or. converted for* 
Ce.g. as carpets or textiles) fro* aoch aad bee£la 

«««., also stored Beat and fi sn fro» beetle. „it. 
and fly attack. 

The ccBpounds of general foraula I are cf 
particular value in the control of arthropods or 
helminths which are injurious eo, or spread or act as 
vectors of diseases in can and do-estic ani=als. for 
exaopl. those hereinbefore eentioned. and core 
especially in the control of ticks, „ It es. lice, 
fleas. Bidges and biting, nuisance and myiasis 
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flies. The compounds of general formula I are 
particularly useful in controlling arthropods or 
helminths which are present: inside domestic host 
animals or which feed in or on Che skin or suck the 
blood of the animal, for which purpose Chey may be 
administered orally, parenterally . percutaneously or 

topically. 

The compositions hereinafter described for topical 
application to man and animals and in the protection 
of scored products, household goods, property and 
areas of the general environment may, in geseral. 
alternatively be employed for application to growing 
crops and crop growing loci and as a seed dressing. 

Suitable ceans of applying the compounds of 
general formula I include :- 

to persons or animals infesced by or exposed Co 
infestation by arthropods or belminchs, by 
parenteral, oral or topical application of 
compositions in which the active ingredient 
exhibits an immediate and/or prolonged action over 
a period of time against the arthropod's or 
helminths, for example by incorporation in feed or 
suitable orally-ingestible pharmaceutical 
formulations, edible baits, salt licks, dietary 
supplements, pour-on f ormulacions, sprays. baChs. 
dips, showers, jecs. dusts, greases, shampoos. 
- creamsT was -smears and livescock self-treatment 
systems; 



tlabe -' household goods and . 
«« indu.cn poises as " 

and , • 1 « e S-". granules aod Ui „ 

" d ^ to „aterva y s. „ Us 

to dooestie anisals in fe . d tn 

..■ «..,-s=i-" - "*•*• 

arcn^opods or he'~Twi»k- • 
«»/ ^Pe kn 0Kn to the arc , • fc , C "'° Sltl « s «f 

""- al Ministration Co ve-te>~ 3 r 

'« the eoBerol of art, J 6 -"""" « *PPli«tion 
1bA , arthropods in any precises er 

indoor or outdoor «„ 

in., „• «»MiBl,« as active 

ingredient at w. „_ 

* — - r :r:r of seneiai ^ 1 

^ants appropriate J^LcTr' " 

• co=positi 0ns aay be prepar ;; e ia inceaded ~» 

toe art. nann « »«-» to 

' Composition suitable for • 
v.-r.>. Ministration to 

Conical fl . m ; , S * P° ur -°n. or 



Compositions fcr oral administration comprise one 
or core of Che compounds of general formula I in 
association with pharmaceutical^ acceptable carriers 
or coatings and include, for example, Cablets, pills, 
capsules, pastes, gels, drenches, medicated feeds, 
medicated drinking water, medicated dietary 
supplements, slow-release boluses or other 
slew-release devices intended Co be retained within 
the gastro-intescinal trace. Any of chese may 
incorporate active ingredient contained within 
microcapsules or coated with acid-labile or 
alkali-labile or ether pharmaceutical^ acceptable 
enteric coatings. Feed presixes and concentrates* 
containing compounds of Che presenc invention for use 
in preparation of medicated diets, drinking water or 
ocher materials for consumption by animals may also be 
used. 

Compcsicions for parenceral adminiscracicn include 
solutions, emulsions or suspensions in any suicable 
pharmaceutical^ acceptable vehicle and solid or 
semisolid subcutaneous implants or pellets" designed to 
release active ingredient over a protracted period and 
may be prepared and made sterile in any appropriate n 
manner known to the art. 



-3*- U ' 



Impositions for percutaneous and topical 
adainistraticn include sprays. duscs> batis> dias _ 
«!»»««. jets, greases, shaapcos. crears. wa*.s«ars 
or pour-on preparations and devices <e.g. .ar tags) 
attached eternally to anioals in such a -ay as to 
provide local or systeaic arthropod control. 

Solid or liquid baits suitable for controlling 
arthropods e==prise one' or more compounds of general 
formula I and a carrier 'or diluent which cay .include 
food substance or so=e other substance to induce 
eonsaspeion by the arthropod. 

Liquid eccposirions include water miseible 
concentrates, eaulsifiabl. concentrates, flowabl. 
^pensions, wettabl, or soluble powders containing 
one or sore expounds of gen.ral for=ul a I „ hl c h Bay 
be used to treat substrates or sites infested or 
"able t, infestation by arthropods Including 
presses, outdoor or indoor storage or processing 
areas, containers or eouipaent and standing or running 



wacer. 



Solid hocogenous or heterogenous coopositions ' 
containing one or core coapounds of general foraula I, 
for «„aple granules, pellets, briquettes or capsules, 
"ay be used to treat standing or running water over a 
P«iod of tlae . A .iailar effect ia y b . achieved 
uaing triekle or interaittent feed* of water 
dlapersibU concentrates .« described herein. 



Ccmpositicns in the form of aerosols and aqueous 
or ncn-aquecus solutions or dispersions suitable for 
spraying, fogging and low- or ultra-lew volume 
spraying cay also be used. 

Suitable solid diluents which may be used in the 
preparation of compositions suitable for applying the 
compounds -of -general formula I include aluminium 
silicate, kieselguhr, corn husks, tricalcium 
phosphate, powdered cork, adsorbent carbon black, 
magnesium silicate, a clay such as kaolin, bentcnite 
or acrapulgire, and water soluble polymers and such 
solid compositions may, if desired, contain one or 
more compatible westing, dispersing, emulsifying or 
colouring agents which, when solid, may also serve as 
diluent. 

Such solid compositions, which may take the form 
of dusts, granules or wettable powders, are generally 
prepared by impregnating the solid diluents with 
solutions of the compound of general formula I in 
volatile solvents, evaporating the solvents and, if 
necessary, grinding the products so as to obtain 
powders and, if desiv^d, granulating or compacting the 
products so as to obtain granules, pellets or 
briquettes or by encapsulating finely divided active 
ingredient in natural or synthetic polymers, e.g. 
gelatin, synthetic resins and polyamides. 




The wetting, dispersing and eaulsifying agents 
which cay be present, particularly in weccable 
powders, may be cf the icnic or non-ionic types, for 
example sulphoricinolearas , quaternary acaoniua 
derivatives or products based upon condensates of 
ethylene oxide with nonyl- and oc tyl-phenol, or 
carbcxylic acid esters cf anhydrosorbitols which have 
been rendered soluble by etherif ication of the free 
hydroxy groups by condensation with ethylene oxide, 01 
mixtures of these types cf agents. lettable powders 
=ay be treated with water iaaediately before use to 
give suspensions ready fcr application. 

Liquid cocpositions for the application of the 
cocpounds of general foraula I may take the fora of 
• solutions, suspensions and eaulsions of the coepounds 
of general forsula I optionally encapsulated in 
natural or synthetic polyaers, and may,, if desired, 
incorporate wetting, dispersing or eaulsifying 
agents. These eaulsions, suspensions and solutions 
may be prepared using aqueous, organic or 
aqueous-organic diluents, for exacple acetopheaooe. 
isophorone, toluene, xylene, aineral, aniaal or 
vegetable oils, and water soluble polymers (and 
mixtures of these diluents), which may contain ' 
wetting, dispersing or eaulsifying agents of the ionic 
or non-ionic types or mixtures thereof, for exaaole 



chcse or cWCypes described above. When desired, 
the emulsions concaining Che compounds of general 
formula I cay be used in Che form of self-e-ulsifying 
ccncencraces concaining che active subseance dissolved 
in che emulsifying agents or in solvents ccscaining 
emulsifying ager.cs conpacible wicfa che active 
subscance. che simple addicicn of wacer to such 

concentrates producing ccmposicions ready-for use. 

Compositions containing compounds of general 
formula I which may be applied to control arthrcpod, 
plant nematode cr helminth pests, may also contain 
synergists (e.g. piperonyl butoxide or sesa=iex') , 
stabilizing substances, other insecticides, 
acaricides, plant nematocides or anch.elsintics, 
fungicides (agriculcural or veterinary as appropriate 
e.g. bencmyl, iprodione) , bactericides, arthropod or 
vertebrate attractants or repellancs or . pheroeones, 
reodoranes, flavouring agencs, dyes and auxiliary 
cherapeutic agents, e.g. trace elements. These may 
be designed to inprove potency, persistence, safety, 
uptake where desired, spectrum of pests controlled or 
to enable the composition to perform other useful 
functions in che same animal or area created. 



E«=?Xes of other pestiridally-accive csooeuads 
-bieh B ay be included ia , er used . a „ BjuaeleB H . ch 
the c==posicions of the present invention are:- 
«e P hace. chlcrpyrifos. de=econ-S- S ethyl. disulfoeoni 

parachioo. phosalone. pirizi-hcs-cethyl, trla „ ehos> 
cvflutbrin. cyp e r B ethrin. ceita=ethrin. f en P ropathri„. 

feavalerace, per^sc^-in -. 7~ • . 

. pe~.ec.in, aicicarb, carbcsulfan, 

MChocyl, oxaayl, piriaicarb, bendiocarb, 
t.fl«b.Bzuro B . dlcofcl. .adcsulfw. lindane, 
benzole, car cap. cyhexarin, tecradifcn. 

aver=eccins, iverme----i mfr. • . 

— =ils«=yeins, thiophanate. 

triehlorfon and dichlorvos'. 

• "°P° s i»=n S for application to control 

arthropods usually contain f ;== 0 . 00 0015 to SS I. Bore 
particularly fro= o.OOOJX to 501. by Beighc of one „ 

" C?OUndS 01 «o«l« I or of total active 

i^redienta (that is to say the ec„ound ( s) of S eneral 
f=r=ula I together with other substances toxic to 
arthropods and planx nematodes, anthelmintics.. 
«n..<f«t.. trace ,le=.=ta or stabilisers). 

actual compositions e=sloy«d .-A ,h.« 

-.io^ea and their rate of 

application will be s.lect.d to achieve the d«si rB d 
•"««.<.> by the fa^er. livestock producer. B .dical . 
or veterinary practitioner. pest control 0p „, C8r „ 



other person skilled In Che arc. Solid and liquid 
cassosicions for a:=lication topically to anirals. 
Cimber, scored produces or household geeds usually 
contain from 0.00005% to 901, core particularly from 
0.001% co 10%, by weight of one cr more compounds of 
general formula I. For administration to animals 
orally or parenCerally — including -percutaneous ly ; solid 
and liquid compositions normally contain from Q.1% to 
901 by weight of one or more compounds of general 
formula* I. Medicated feeds tuffs normally contain 
frcm 0.001% to 3% by weight of one or more compounds 
of general formula I. Concentrates and supplements 
for mixing with feecstuffs normally contain from 51 to 
901, and preferably from 51 to 501, by weight cf one 
or more compounds cf general formula I. Mineral salt 
licks normally contain from 0.1% to 10% by weight of 
one or more compounds of general formulail. 

Dusts and liquid compositions for application co 
livestock, persons, goods, premises or outdoor areas 
may contain 0.0001% Co 15%, and more especially 0.005% 
to 2.0%, by weight of one or-more compounds of general 
formula I. Suitable concentrations In Created waters 
are between 0.0001 ppm and 20 ppm, and more especially 
0.001 ppm to 5.0 ppm, of one or more compounds of 
general formula I and may also be -used therapeutically 
in fish farming with appropriate exposure times. 
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"Edible baits may contain from 0.0LI Co 51 and 
preferably 0.01X to 1.0S, by weight cf one or more 
compounds of general formula I. 

When adminiscered Co vercebrac.es parenterally, 
orally or by percutaneous or ocher means, che dosage 
of compounds of ga.neral formula I will depend upon che 
species, age and health of Che verCebrace and upon Che 
nature and degree of ics accual or potential 
infestation by arthropods. A single dose of 0.1 to 
100 eg, preferably 2.0 to 20.0 eg, per kg body weight 
of the animal or ccses of 0.01 to 20.0 mg, preferably 
0.1 to 5.0 mg, per kg body weight of the animal per 
day for sustained medication are generally suitable by 
oral or parenteral administration. By use of 
sustained release formulations or devices, che daily' 
doses required over a period of months may be combined 
and administered tc animals on a single 'occasion. 



The present invention accordingly provides an 

arthropodical, plane nematocidal or anthelmintic 

ccmpc'sieicn which cccprises ac lease one compound of 

general formula I, or a sale thereof, in associacion 

wieh one cr core compatible diluents or carriers with 

the provisos that (1) when the composition comprises a 

4 , 

single compound of general formula I -wherein -R — and 

Z both represent methyl, Y represents thiccyanato and 

(R 3 ) represents 2-, 3- or 4-nitro, 4-methyl. 

• 4 

4-chloro or 2,4-dinitro substitution; or R 
represents methyl. Y represents cyano, 2 represents 
unsubstituted amino and (R 3 ) n represents 4-chloro, 
2,4-dichloro, 3,4-dichloro, 3-chloro-4-methyl or 

2- msthyl-4-chloro substitution, the cccposition is not 
an association of a single compound of general formula 
I alone with water or a common organic solvent; (2) 
when the ccsposition comprises a single, compound of 
general formula I wherein R 4 represents methyl, Y 
represents cyano or C0NH 2 , 2 represents 
unsubstituted amino and (R )- represents 3- or 
4-fluoro substitution; or R 4 represents eehyl, Y 
represents cyano or CONI^i 2 represents 
unsubstituted amino and (B. 3 ) n represents 3- or 
4-chloro, 2-, 3- or 4-fluoro or methyl, 3-bromo or 

3- nitro substitution; or R 4 represents propyl, Y 
represents cyano or CQN^i Z represents 
unsubstituted amino and (R ) a represents 3-fluoro 
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substicucion; or R 4 represencs methyl, Y represencs 
sulphacoyl, 2 represencs chloro and (R 3 ) n 
represencs 4-chloro substitution; Che cocpos icier, 
comprises an agriculturally acceptable surface active 
5 agent or a feedstuff; (3) when H. 4 represents 

mechyl. Y represents nitro, and 2 represents chloro or 
R represents chloro, Y represencs nitro, and 2 
represents methyl and <R^) a represents 4-nitro, 
' the cocposieion eocprises a pharsaceutically 
10 acceptable adjuvant or a feedstuff or is substantially 
sterile and pyrogen-free or is in unit dosage for::; 
and (4) excluding compositions comprising 
l-(4-nitrophenyl)-3-nicro-4-pyrazole-carbonitrile or 
carboxacide. 

15 * 



20 



25 



Medicated feeds which comprise known compounds of 
general formula I and arthropodicidally- or 
anthelmintically-acceptable sales thereof and an 
edible carrier or diluent form a feature of the 
present invention. 

In experiments on activity against arthropods 

carried out on representative compounds, the following 
results (wherein 'Dose mg/kg f indicates the dose of 
test compound administered in mg per kg animal body 
weight and ppm indicates the concentration of Che 
compound in parts per million of the test solution 
applied) have been obtained:- 



Test 1 

One or Mre dilutions of the compounds to be • 
_ tested w ere udi ia J0 ; aqUMus ace£one _ 

a) Test species: H. t .ll. ,.,„...„. (Dia=oad _ baci 

Koc! 0 -ni ghaedon c=.m.,..-.. (MusCard _ 

Turnip leaf discs we-e s«e („ , 

" we.e sec In agar In petri-disbes 

and infected with 10 larvae (2nd instar Plutella n, 
3rd instar Phaedon). Four te?UcaCe iishes ^ 
aligned to each treatment and were sprayed under a 
Potter Tower with the appropriate test dilution. 
Four or five days after treatment the dishes were 
removed from the constant temperature (25-C) room in ' 

which chey had be— h+Td artl * *u 

j «*u oe.. neid and the cean percentage 

mortalities of larvae were determined, mesa data 
wr. corrected against the totalities in dishes 
treated with 50X acueous acetone alone which served as 
controls . 

o)«e2oura_viciae (Vetch Aphid) 

Potted tic bean plants previously infected with 
mixed stages of Kesoura were sprayed 'to runoff using '" 
« laboratory turntable sprayer. Treated plants were 
held in a greenhouse for 2 days and were assessed for 
aphid mortality using a scoring system, Judging the 
response in comparison with plants ereated with 501 
aqueous acetone alone, as eonexols . 



Score 



3 



all aohic's dead 
few aohids alive 



2 



1 



most aphids alive • 



0 



no significant mortality 



According Co Che above method (a) an application 
of 200 pes of Che following compounds was totally 
effective against the larvae of Plutella xvlostella . 
producing 100Z mortality. 
Compound No. 



5, 6, 7, 8. 20, 21. 22. 25, 30. 31. 32. 35. 36. 

37, 38, 39. 41. 42, 43, 44, 63, 69. 70. 71. 72. 73, 

76. 79, 80, 81. 85, 87, 94, 99, 102, 103, 104, 105, 

106, 108, 111. 120, 121 



According Co the above method (a) an application 



effective against the larvae of Phaedon cochleariae. 



36, 53, 57. 58, 70, 71, 74, 79. 80. 85. 90, 91. 
97, 98. 99, 102. 104, 106, 108. 109. 111.* 112. 113. 
116, 118, 120, 121 



of 5 ppm o£ che following compounds was co tally 



producing 100Z mortality. 



Compound No. 



10 



15 



20 
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HP 



According Co che above ceehod (b) an application H- : 
of 50 ppo of che following cocpounds was Cocally 
effective againsc Megoura viciae producing 1001 
mortality, chac is giving a score of 12 fron 4 
replicates. 
Compound No 

4, 5. 20. 21. 36. 43. 53. 57. 58. 82. 83, 92. 93. J: 
98. 102. 106. 109. 111. U6, 117. 118. 120 * 

The daea quoced in Tables 1-3 sumsarise che 
results free a nu=ber of different experiments carried ; 
out to the protocols a) and b) above. 

Table 1 
Fbaedon 



No 

5 
6 
7 

20 
21 
42 
10 
43 



Plutella 
la 500 ppn 



In 



100 1 



73 



10 ppQ 

100 
100 
100 
100 
100 
100 
100 
45 
100 



Megoura 
score/12 50 ppa 



9 
10 
10 



10 
10 

11 



25 
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Table 2 

Flucsila Phaedon 

No. Is 500 ppm la 10 pea 

8 93 

2 89 100 

47 96 100 

35 100 • 

22 • 100- ■ 

23 58 100 
1Q 24 10 100 

30 100 

23 56 

29 ' 48 100 

25 21* 100 

15 31 16 

38 85 ' 

41 100 

37 100 

33 44 100 

* 

20 " 100 

32 84 

40 98 21 

39 100 



25 



No. 



m Phaedcn Kezoura 

^ 10 FF= score/12 50 pea 



4 9g 
45 loo 
9 63 



* I mortality at 100 pp= 
+ score at 10 ppa 



11 
10+ 



Test 2 

Scce 20 larvae of Rhisiceahalm aocencicuh^ 
were placed in plastic capsules attached to the shaved 
flank of guinea-pigs. After 3 hours and then at 23 
hourly intervals, the guinea-pigs were given a total 
of 4 subcutaneous injections of the test compound. . 
Approxinately 100 hours after infestation, the guinea- 
pigs were killed and the engorged tick larvae 
recovered, counted and kept ac 23«C in a husidity 
cabinet for 14 to 21 days. After this period, the 
percentage survival through noulting was assessed. 
Results obtained are given below in Table 4. 



Table 4 



Cotnoound 
♦ No. 


LlOSe ICg/Kg 

ac each 
repecicion) 


Resulc 




5 


No Cicks recovered 




4 


No Cicks recovered 


12 




Less chan five engcrged cicks 
recovered 




2.5 


Ticks engorged normally buc 
only 62.5 per cenc survived 




• 5 


No Cicks recovered 




4 


No cicks recovered 


* 5 


3 


Number 0 f engorged Cicks 
reduced, only 8.3 per cenc 
survived 




2.5 


Ticks engorged normally but 
only 30.0 per cenc survived 




1 0 


only 47.9 per cenc survived 


26 


10 


No Cicks recovered 


5 


Less Chan five engorged cicks 
recovered 




15 


No cicks recovered 


25 


5 


No Cicks recovered 




2.5 


No cicks recovered 



* -30- . * 

Test 3 

The high activity of Che compounds of general 
formula against Che cockroach species Feriolaneta 
americana is* demons traced by results free Che 
following experiment. 

0-2 microlitres of an acetone solution of the 
compound was—injected through the soft cuticle between 
the leg and thorax of ten insects, to give a dose rate 
of 5 micrograms per g of insect body weight. Ten 
cockroaches were similarily injected with 0.2 
microlitres of acetone alone to serve as controls. 
After treatment the insects were held in plastic boxes 
with appropriate food. Five days after treatment the 
numbers of dead and alive insects were counted and 
percentage mortalities calculated. 

According to the above method a dose of 
5 micrograms/g insect body weight of the following 
compounds was totally effective against the cockroach 
species Feriolaneta americana producing 1001 mortality 
Compound Ho* 

2, 5. 14, 17, 22, 53 

The following Examples illustrate compositions for 
use against arthropod, plant nematode or helminth 
pests which comprise, as active ingredient, compounds 
of general formula I. 




Example A 



A dusting powder cay be prepared by intimately 
mixing 

5-amino-4-cyanc-l-(2 , 6-dichloro-4- 

trifluoromethylphenyl)- 1 to 101 w/w 

3-trif luorcmethylpyrazole . (weight/weight) 

Talc superfine Co 1001 by weigbc 

This powder may be applied Co a locus of arthropod 
infestation, for example refuse tips or dumps, stared 
products or household goods or animals infested by, or 
at risk of infestation by, arthropods to control the 
arthropods by oral ingestion. Suitable means for 
distributing the dusting powder to the locus of 
arthropod' infestation include mechanical blowers, 
handshakers and livestock self treatment devices. 

The 5-amino-4-cyano-l-(2 , 6-dichloro-4-trif lucro- 
methylphenyl) -3-trif luoromethylpyrazole may, if 
desired, be replaced in Che above dusting powder by 
any other compound of general formula I. 

Example B 

An edible bait may be prepared by intimately 
mixing: - 

5-amino-4-cyano-l-(2,6-dichloro-4- 



erifluorcmethylphenyl)- 0.1 to 1. 01 w/w 

3-triflucrcmethylpyrazole 

Wheat flour 801 w/w 

Holasscc i to 1001 w/w 



»i« -ibl. b,i= „ y be dacrlbuced a£ a 

bv a r c nropods . £ „ „ aaple ancs _ ; 

' "broaches and M.s. to eare-nl «. 

eane.ol the archroocds by 
oral ingestion. • • 

IJ. ^^ S -- 0 -,-c y ano- 1 - C2(6 . dieolore . 4 . cri£luo - 
-ech 7 lph„ y l)-3-c rif l U0rsoeciiyXDyta2ele My if 
<-*.-. *. re ? Xac ed Ia abov . ^ J 

.Exaspla r 

* A .ol«« 0B *ay be pre?ared conCainiog: . 

5-aaino.4-c7ano-l.c2 , 6-dichloro-4- 
crifluoro=ech yl?heayl)- 

3 trifluoro =«Cbylp yra2ole . . 

^hylsulphcside ..... . 

h „ , Co 100X by voluse 

1 7 : r che mazoie d — - - « — 

aPP " ed £S d0O «" le «*— ^J, 
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The 5-a=ino-A-cyaao-l-(2.6-<iichloro-4-criflucro- 
methylphenyl)-3-trifluorocethylpyrazole may, if 
desired, be replaced ia Che above solution by similar 
amounts of any ocher compound of general formula I. 

Example D 

A wetcable powder say be formed frcm:- 

5-asino-4-cyano-l-(2,6-dichloro^r- 

trif luorcnethylphenyl)- 501 w/v 

3-trifluoronethylpyrazole 
Ethylan EC? (a ncnylphenol/ethylene oxide 
condensate containing 9 coles of 

ethylene oxide per col of phenol) 5Z w/w 

Aerosil (silicon dioxide of microfine- 

particle size) 5^ w / w 

Celice PF (synthetic magnesiun 

silicate carrier) 401 w/w 

by adsorbing the E thy lan BC? onto the Aerosil, mixing 
with the other ingredients and grinding the mixture in 
a banner-mill to give a wettable powder, which may be 
diluted with water to a concentration of from .0.0011 
to 21 w/v of the pyrazole compound and applied to a 
locus of infestation by arthropods, for example 
dipterous larvae, or plant nematodes by spraying, or 
to domestic animals infested by, or at risk of 
infestation by, arthropods, by spraying or dipping, or 
by oral administration as drinking water, to control 
the arthropods or helminths. 



The 5-acino~4-cyano-l-(2.6-dichlcrc-4-ttrifluoro- ' 
methylphenyl)-3-trif luoromechylpyrazole cay, if 

desired, be replaced in Che above wettable powder by 
any other cocpound of general formula I. 

Exacole E 

A slew release bolus may be forced free granules 
containing a density agent, binder, slew-release agent 
and 5-acino-4-cyano-l-(2,6-dichloro-4-tzifluoro- 
methylpbenyl)-3-trifluorocethylpyrazole cocpound at 
varying percentage cocposi tions. By cccpressing the 
cixrure a bolus with a 'specific gravity of 2 or cere 
can be forced and cay be adcinistered orally to 
rucinant decestic animals for retention within the 
reticulo-rucen to give a continual slow release of 
pyrazole cocpound over an extended period of time to 
control infestation of the rucinant docestic animals 
by arthropods or helminths. « 

The 5-acino-4-cyano-l-(2,6-dichlorc-4-trifluoto- 

methylphesyl)-3-trifluoromethylpyrazole may, if 
desired, be replaced in the above bolus by any other 
eocpound of general formula I. 
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Examole F 

- A slow release- cccposicicn cay be prepared from:- 
5-amino-4-cyanc-l- (2 , 6-dichlor o-4- 

crif luoromeehylphenyl)- 0.5 Co 251 w/w 

5 3-Crif luoromethylpyrazole 

polyvinylchloride base to 1001 w/w 

by blending Che polyvinylchloride base with the 
pyrazole compound and a' suitable plasticiser. e.g. 
dioctyl phthalate, and melt-extruding or hot-moulding 
Che homogenous composition into suicable shapes, e.g. 
granules, pellets, brickettes or strips, suicable, for 
example, for addition to standing water or, in the 
case of strips, fabrication into collars or ear-tags 
for attachment to domestic animals, to control insect 
pests by slow release of the pyrazole comoound. 



10 



L5 



20 




25 



The cospounds of general foraula I can be prepared' 
by the application or adaptation of known methods 
(i.e. methods heretofore used or described in the 
chemical literature), generally heterocycle formation . 
followed where necessary by changing substituents with" 
protecticn/deprotection of other substituents if 
necessary, for example as hereinafter described. 

In the following description when symbols 
appearing in formulae are not specifically defined 
it is to be understood that they are "as hereinbefore 
defined" in accordance with the first definition of 
each symbol in this specif i cation. 

Ccmpounds of general forsula I conforming to 
general forsula IA wherein Y* represents the cyano or 
nitro group or a group RS0 2 . RSO or RS. a straight- 
or branched-chain alkoxycarbonyl group containing fron 
2 to 7 carbon atoms, or a straight- or branched-chain 
alkyl group containing from 1 to 6 carbon atoms which 
may be unsubstituted or substituted by one or more 
halogen atoms, 2' represents the unsubstituted amino 
group or a straight- or branched-chain alkyl group 
containing from 1 to 4 carbon atoms, and R.^ 
represents a fluorine, chlorine or bromine atom, the 
cyano group or a straight- or branched-chain alkyl 
group containing from 1 to 4 carbon atoms which may be 
unsubstituted or substituted by one or more halogen 
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acoms, or a cycloaikyl group concaining free 3 Co 6 
carbfcn aecms, cay be prepared by che process which 
comprises 

(i) Che reacrion of a compound of Che general formula 

II, or an acid addition sale ehereof, e.g. Che 

. hydrochloride, wich (1) f when R^ in Che compound of 
general formula IA represenCs a fluorine, chlorine or 
bromine aCoc f an opcionally halogenaced scraighc- or 
branched-chain alkyl group concaining from 1 Co 4 
carbon acorns or a cycloaikyl group containing from 3 
Co 6 carbon acorns, a compound of Che general formula 

III, wherein R^ represencs Che cyano group or a 
scraighc- or branched-chain alkanoyl group concaining 

Q 

from 2 Co 5 carbon acorns and R represencs a 
scraighc- or branched-chain alkoxy group concaining 
from 1 Co 4 carbon acorns, preferably eehoxy, che 
hydroxy group or a fluorine, chlorine or 1 bromine acorn, 
or (2), when R^ in che compound of general forrula 
IA represencs Che cyano group (and Y 1 represencs Che 
cyano group and Z* represents Che unsubscicuted amino 
group), teeracyanoechylene. 
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The reaction of a compound of general formula Hi 
with'a compound of general formula III (optionally 
prepared in situ ) or tetracyanoethylene may be 
effected in the presence of an Inert organic solvent, " 

5 ' for example an alkanol containing from 1 to 4 carbon 

atoms, e.g. .Chanel, acetic acid, ethoxyethanol or an _ 
ether, and at a temperature from ambient temperature 
to the reflux temperature of Che reaction mixture and 
optionally in the presence of an alkali metal, e.g. 
10 sodium or potassium, acetate, carbonate or bicarbonate 
or organic base e.g. triethy lamine. When an acid 
addicion sale of Che compound of general formula II is 
used, the reaction with the compound of general 
formula III is effected in the presence of an alkali 

15 metal, e.g. sodium or potassium, acetate, carbonate or 
bicarbonate. 

(ii) Compounds of general formula IA wherein Z % 
represents the uasubstituted amino group may 
alternatively be prepared directly by reacting a 

20 compound of general formula Y'CH 2 CN with a compound 

of general formula II in Che presence of a compound of 
general formula R 7 C(R 0 ) 3 wherein R 7 represencs 
a straight- or branched-chain alkyl group containing 
from 1 to 4 carbon atoms which may be unsubscituted or 

25 substituted by one or more halogen atoms or a 

cycloalkyl group containing from 3 Co 6 carbon acorns 
and H° represencs an alkoxy group which may be 
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straight- or branched-chain and preferably contains 
from X Co 4 carbon atoms, in an inert organic solvent, 
preferably ethanol, at a temperature from ambient to 
reflux. 

5 (iii) Compounds of general formula IA wherein 2* 
represents the unsubsti tuted amino group and 
represents the cyano group may be obtained by the 
reaction of a compound of the general formula IV with 
a molar equivalent of compound of general formula 
10 Y'CI^CN, i.e. malononi trile when Y' represents the 

cyano group, generally in the presence of an anhydrous 
inert organic solvent, e.g. echanol, and' a molar 
equivalent of a base, e.g. sodium hydride, and at a 
temperature from 0 to 50°C. 
15 The compounds of general formula IA may be 

prepared by reaction of a compound of general formula 
II with a compound of general formula III or 
tecracyanoethylene with isolation of an intermediate 
compound of general formula V from the reaction 
20 mixture. When the reaction of a 'compound or general 
formula II with a compound of general formula III is 
effected in acetic acid, in the absence or presence of 
an alkali metal, e.g. sodium or potassium, acetate, 
the intermediate compound of general formula V may 
25 separate from che reaction mixture, depending upon its 
solubility in the reaction medium, and may, if* 
desired, be isolated before being cyclised as 



WO $7/03731 ^ *^ G ^/^ 



-60- 

hereinbefore described to a compound cf general -J.; 
formula IA. The cyclisaticn of a compound of general" 
formula V, which consti cures a feature cf Che ~ 
invention cay be effected in Che presence of an inert 
5 organic solvent, for example an a Ik and containing 
from 1 to 4 carbon atoms, **g. ethancl, acetic acid 
ethcxyethanol, at a temperature of from ambient 
temperature up Co the reflux temperature of the 
reaction mixture, and optionally in the presence of 
10 sodium ethoxide when the solvent is erhanol. 

It will be appreciated that in the preparation of 
compounds of general formula I the following 
subsidiary processes or adaptations thereof may be 
performed in an appropriate combination to achieve the 
15 compound sought* 

Compounds of general formula I which conform to 

general formula IB wherein R^ represents an 

9 9 
R C(-O)- group, wherein R represents a straight- 

or branched-chain alkyl or alkoxy group containing 

20 from 1 to 6 carbon atoms, or a cycloalkyl group 

2 

containing from 3 Co 6 carbon atoms and R 
represents a hydrogen accm or an R C(-O)- group 
which is idencical Co Che group R^C(-O)- represented 
by R* or -NR*R^ represents a cyclic imide as 
25 hereinbefore defined, may be prepared by Che reaccion 



10 



of a c capo u nd of general fornix I wherein 2 
represents cfae unsucsci tuted a=i=r group, or an alkali 
cecal sale -thereof, wich a co=rc~d of che general 
formula 



R 9 CQX VI 



wherein X represents a chlorine rr bromine atcc, or 
wich a compound of che general rcrmula" 

(R 9 C0) 2 C VII 
or with a dicarboxylic acid derivative. The reaction 
may be conducted in che absence cr presence of an 
inerc organic solvent, for example aceconicrile, 
tetrahydrofuran, a kecone, e.g. acecone, an aromatic' 
hydrocarbon, e.g. benzene or toluene, chloroform, 
dichlorosethane or dimetbylforsamide, and opcionally 
in che presence of an acid-binding agent, for example 
pyridine, triethylamine or an alkali meeal, e.g. 
sodium or potassium, carbonate or bicarbonace. ac a 
CemperaCure from Q'C Co che reflux CemperaCure of the 
reaction medium, Co give a cenpound of general formula 
IB wherein R represencs an R 9 C(-0)- group wherein 
R is as hereinbefore defined and R represents a 
hydrogen atom or an R 9 C(*0)- group, depending upon 
the reaction conditions chosen and/or the use of an 1 ^ 
excess of the % compound of general formula VI or VII. 



Compounds of general formula 13 wherein R 1 

reprssencs a formyl group and R^ represents a 

hydrogen acorn cay be prepared by reaction cf a 

compound of general formula I, wherein 2 represents 

5 the unsubstituted amino group with formic acid- The 

reaction cay be conducted in an inert organic solvent, 

for example a ketone e.g. methylisobutyl ketone, or an 

aromatic hydrocarbon, e.g. benzene or toluene, at the 

reflux temperature of the reaction mixture. 

10 Compounds of general formula IB wherein R* 

represents a formyl group and R represents a 

hydrogen atom or a formyl group, may be prepared by 

the reaction of a compound of general formula I, 

wherein 2 represents the unsubstituc-ed amino group 

15 with formylacetic anhydride. Formylacetic anhydride 

may be prepared from formic. acid and acetic anhydride 

and the reaction with the compound of general formula 

I may be conducted in the absence or presence of an 

inert organic solvent, for example a ketone, e.g. 

20 acetone, or an aromatic hydrocarbon, e.g. benzene or 

# 

toluene, and optionally in the presence of an 
acid-binding agent, for example pyridine, 
triethylamine or an alkali metal, e.g. sodium or 
potassium, carbonate or bicarbonate, at a temperature 
-25 from 0°C Co Che reflux temperature of che reaction 
mixture, Co give a compound of general formula IB 



wherein R 1 represents a forayl group anY R 2 
represent a hydrogen acorn or a foray 1 group, 
depending upon the reaction conditions chosen and/or 
Che use of an excess of f oraylacecic anhydride. 

Cocpounds of general foraula 13 wherein R l 
represents a foray 1 group or a group R 9 C(-0)- and 
R represents a hydrogen atom may be prepared by the 
selective re=oval by hydroXys!?^ "in" R 9 C(-d)- "group 
or a forayl group froa a coapound of general foraula 
IB wherein R 1 and R 2 both represent a R 9 C(-0) 
group or a foray 1 group. Hydrolysis is effected 
under mild conditions, for exaaple by treataent with 
an aqueous-ethanclic solution or suspension of an 
alkali metal, e.g. sodiua or potassiua, bicarbonate, . 
or with aqueous anaonia. 

Coapounds of general foraula 13 wherein R 1 
represents a straight- or branched-chain 
alkoxycarbonyl group containing free 2 to 7 carbon 
atcas which is unsubstituted or substituted by one 
or aore halogen atcas, and R 2 represents a hydrogen 
atoa may be prepared by the reaction of a coapound of 
Che general foraula VIII, wherein R*° represents an 
alkoxycarbonyl group R U C(-0), wherein R 11 
represents a straight- or branched-chain alkoxy group 
containing froa 1 to 6 carbon atoms (which is 
unsubstituted or substituted by one or more halogen 
acoas) or a phenoxy group, with a coapound of the 




general formula :- 

R U H jx 
• Co replace a firsc group represented by che symbol 
R by a hydrogen acorn, and Co replace che second 
group represented by che symbol R 10 by an 
alkoxycarbonyl group when R 10 represencs a 
phenoxycarbonyl group, or*, if desired, to replace ch« 
second group represented by che symbol R 10 by 
anocher alkoxycarbonyl group when R 10 in formula 
VIII represencs an alkoxycarbonyl group. As will be 
apparent Co chose skilled in che arc. che desixed 
compound of general formula IS is obcained by 
seleccion of che appropriace compounds of general 
formulae VIII and IX. The reaction may be eff ecced 
in water or an inert aqueous-organic or organic 
solvent, for example an alkanol containing 1 Co 4 . 
carbon acoms, e.g. echanol. or an aromacic 
hydrocarbon, e.g. benzene or Coluene. or which is 
preferably an excess of che compound of general 
formula IX, aC a temperature from ambient temperature 
Co che reflux tenperature of the reaction mixture and. 
if necessary, at elevated pressure, and optionally in 
Che presence of a base, for example an alkali metal 
alkoxide, e.g. of che compound of general formula IX. 
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• Compounds of general formula 13 wherein R 1 and 

2 

R , which may be che sane or different, each 

represents a fcrmyl group or a R 9 C(-0)- group, nay 

be prepared by Che reaction of an alkali cecal, e.g. 

sodium or pccassiun. derivacive of a compound of 

general formula 13 wherein R 1 represents a group 
c 

R 7 C(«0)- as karsizisrcrs U£l£sZ,-~cr & Yorrrl' gssvp, isA 
2 

R represents a hydrogen atom wich formic acid, 
formylacetic anhydride or a compound of general 
formula VI. Reaction may be effected in an inert 
aprotic solvent, e.g. dimechylf ormamide, at a 
temperature frcm laboratory temperature to the reflux 
temperature of the reaction mixture. 

Alkali mecal derivacives of compounds of general 
formula I (wherein 2 represents the unsubstituted 

amino group) or 13 wherein R 1 represents a group 

9 2 
R C(-O)- and R represents a hydrogen atom may be 

prepared in situ by reaction with an alkali metal, 
e.g. sodium or pocassium, hydride, in an inert aprotic 
solvent, e.g. dimethylf ormamide, at a temperature from 
laboratory temperature Co Che reflux temperature of 
the reaction mixture. 

Compounds of general formula VIII wherein R 10 
represents a group R^C-O)-, may be prepared as 
hereinbefore described. Compounds of general formula 
VIII wherein R 10 represents a phenoxycarbonyl group 
may be prepared by the reaction of a compound of 
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S*Sral f 0taal4 s (wbeJein 2 f e?rese=:s t . e 

unsubs:*^ a=ino grcup)> yia a 
general for=ula:- 

K • W R " C0X 

# wherein R** resresene* a «k 

"presents a phenoxy group, or wich a 

compouad of the general for=ula:- 

C&UC0 ^2° VIIA 
. -ng the reaction conditions hereinbefore describe"* 
^ the reaction of a ccccound of general foraula I 
with a ccapouad of foraula VI or VII. 

Compounds of »a n . r ,i e , , • 

general foraula 13 wherein R 1 

3 S " U " *" -"cb represencs a stIa i sic . 
« br aac= ed-cbai, aU y l group ^ x ^ g 

carbon ato=s (which Bay be uasutsMcuced „ 
SUb " iCUted * ^°*r»*°«n groups = oocainins fra= . 

ac, a My be pre? „ ed fay ^ ^ ^ . 

13. wherein represents a group *13 aod R 2 
"Present a S roup t » c «,- . ^ ovsi ef th . 
CC-0). M7 be e f5. eted by „, eeelve 

r * ika " oe£ai - ••«• •* po« SSIun . nydtoJtiee 

10 " " Ioe « or «,ueo U s-or S anie 

solvent, f 0r exaoole a law«^ ,n 

pxe a lower alfcanol, e.g. methanol, 

or a mixture of water and lower al.anol. at a 



temperature from laboratory temperature up to the 
reflux temperature of Che reaction mixture. 

Ccapouncs of general formula 13, wherein R 
represents a group R 13 and R 2 represents a group 
R 9 C(-0)-. may be prepared by reaction of a compound 
of general formula IB wherein R 1 represents a 
hydrogen atom . or an alkali metal, e.g.. sodium or 
potassium, derivative thereof, with a coc? outfit be " 
general formula: - 

, wherein X 1 represents a chlorine, bromine or 
iodine area. Reaction nay be effected in an inert 
organic solvent, e.g. dichloromethane , 
tecrahydrofuran. or dimetbylfcrmamide. at a 
temperature "from laboratory temperature up to the 
reflux temperature of the reaction mixture and. when a 
compound of general formula 13 is used.^in the 
presence of a base. e.g. Triton B; or by reaction of a 
compound of general formula 13 wherein R 1 represents 
the hydrogen atom and R 2 represents a group R 
with a compound of general formula VI or VII.. 

Compounds of general formula I wherein 2 
represents an H-Calkyl or cycloalkyl)-N-for=ylamino^ ^ 
group as hereinbefore described may be prepared in 1 a.' 
similar manner to the process above using, where 
appropriate, formylacetic anhydride instead of a 
compound of general formula VI or VII. 
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Compounds of general formula 13 wherein one of 
and R 2 or both of and R 2 represenc a 

straight- or branched-, chain alkyl group containing 
from 1 to 6 carbon atoms or cycloalkyl group 
containing free 3 Co 6 carbon acocs, groups 
represented by Rl and R2 being identical, cay be 



prepared by. reaction of a compound of general formula 
I, wherein 2 represents che unsubscituted amino group, 
or an alkali cecal, e.g. sodium or potassium, 

10 derivative thereof, with a compound of general formula 
X, in the absence or presence of an inert organic 
solvent, for example an aromatic hydrocarbon, e.g. 
benzene or toluene, chloroform, dichlorome thane, 
tetrahydrofuran or dimethylformamide, and optionally 

15 in the presence of an acid-binding agent, for example 
pyridine, criethylamine or an alkali cecal, e.g. 
sediua or poeassiuc, bicarbonate, ac a ^eaperaeure 
frcn 0°C up Co Che reflux Ceaperature of Che reaccion 
cixture. 

20 Alkali metal derivatives of compounds of formulae 

13 (wherein R represents a hydrogen a toe) and I 
(wherein Z represents Che unsubst icjted aaino group) 
Bay be prepared in situ by the reaction of the 
compounds, with an alkali metal, e.g. acdius or 

25 pocassiuz, hydride, at a taaperature frco laboratory 
tesperaCure to the reflux teaperature of the- reaction 
cixture. 



Compounds of general formula I wherein 2 
represents a straight- or branches-chain 
alkoxymethyleneamino group containing from 2 to 5 
carbon atoms which cay be unsubsti tuted or substituted 
on methylene by a straight- or branched-chain alkyl 
group containing frcn 1 to 4 carbon a toes cay be 
prepared by the reaction of a compound of general _ _ 
formula I (wherein 2 represents the unsubsti tuted 
amino group) with a trisalkoxyalkane in the presence 
of an acidic catalyst, e.g. p-toluenesulphonic acid, 
at a temperature from ambient temperature to the 
reflux temperature of the reaction mixture. 

Compounds of general formula I, wherein 2 
represents a straight- or branched-chain 
alkylsulphenylamino group containing from 1 to 4 
carbon atoms, may be prepared by the reaction of 
compounds of general formula I (wherein % Z' represents 
the unsubsti tuted amino group) with an alkanesulphenyl 
chloride in the presence of a base, e.g. sodium 
hydride, and optionally in the presence of a crown 
ether catalyst, e.g. 15-crown-5. 

The reaction may be performed in a solvent, e.g. 
tetrahydrofuran, at a temperature from 0*C to the 
reflux temperature of the reaction mixture. 



•Compounds of general formula I wherein 2 
represents -NHCHjR 14 wherein R 14 represents the | 
hydrogen atom or a straight- or branched-chain alkyl f 
group containing froc 1 Co A carbon aeons cay be ". 
prepared by reaction of a compound of general formula " 
I wherein Z represents -N-C (0R 15 )R 14 wherein R 15 
represents a straight- or branched-chain alkyl-group — '- 
containing from 1 to L carbon atoms with a reducing 
agent, preferably sodium borohydride. The reaction 
may be effected in an inert organic solvent, ethanol 
or methanol being preferred, at a temperature from C°C 
to the reflux temperature of the reaction mixture. 

Compounds of general formula I wherein Y 
represents -C(-0)NH 2 may be prepared' by partial 
hydrolysis of a compound of general -formula I wherein 
Y represents -Of preferably with sulphuric acid at a- 
temperature from ambient temperature to ( 100°C. 

Compounds of general formula I wherein Y 
represents the chlorine, bromine or iodine atom may be 
prepared by reaction of a compound of general formula 
XI with a halogenating agent, preferably 
N-halosuccinimide in an inert solvent, preferably 
carbon tetrachloride, at a temperature from ambient " j 
temperature to the reflux temperature of Che reaction *;] 
mixture. S 



Compounds c£ general formula I wherWn Z 
presents the chlorine, bromine or iodine acorn may be 
prepared by diazotisaticn of a compound of general 
formula I wherein 2 represents -HH 2 wich an alkyl 
nitrite, preferably tert-butyl nitrite, in ehe 
presence of a halcgenating agent preferably brcmoform. 
iodine or anhydrous copper chloride at a temperature 

from 0°C~ toT00 v C." 

Compounds of general formula I wherein Y 
represents the nitro group cay be prepared by reacting 
a compound of general formula XI with a nitrating 
agent, preferably nitric acid optionally in the 
presence of sulphuric" acid cr nitric acid in a 
solvent such as acetic acid cr acetic anhydride at a 
temperature frca 0 a C to 100°C. 

Compounds of general formula I wherein Y 
'represents -S0 2 NrL 16 R 17 wherein R 16 and B. 17 . 
which cay be the same or different, each represent Cfae 
hydrogen atom or a straight- or branched -chain alkyl 
group containing froc 1 to 6 carbon atoms' may be 
prepared by reacting a cccpound of general formula XIV 
with an amine of the general formula R 16 R 17 HH in a 
solvent such as toluene or water at a temperature from 
0«C to the reflux temperature of the reaction mixture. 



Compounds of general formula I wherein Y 

represents -CONR 16 R 17 may be prepared by reacting 

2 

'a ccmocund of general formula XV wherein X 
represents a chlorine or brcaine atom or activated 
ester moiety e.g. 4-nitrophenoxy group,' especially the 
chlorine atom, with an amine of the general formula 
.R 1 ?R.ilHH J _in .a solvent such as toluene or water, 
at a temperature frcm 0°C to the reflux temperature of 
the reaction mixture. 

Intermediates of general formula XI may be 
prepared by decarboxylation of a compound of general 
formula XVI, performed by heating at a temperature 
frcm 100°C to 250°C optionally in the presence of an 
inert organic solvent, particularly 
N , N-c ime thy lan i 1 in e . 

Intermediates of general formula XI wherein Z is 
the unsubsti tutted amino group and R represents a 
straight- or branched-chain alkyl group containing 
from 1 to A carbon atoms which may be unsubstituted o 
substituted by one or more halogen atoms may also be 
prepared by reaction of an appropriate B-ketonitrile 
or derivative thereof e.g. the imine with an 
arylhydraxine in an inert organic solvent such as 
ethanol optionally in the presence of an acidic or 
basic catalyst at a temperature from ambient to 100°C 
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Alternatively intermediates of gen«L formula XI 
cay be prepared directly froc esters of expounds of 
general formula XVI by heating in an inert organic 
solvent preferably acetic acid at a temperature from 
5Q-C to reflux, in the presence of a strong acid 
preferably hydrcbromic acid. 

Intermediates of general formula XVI may be 
prepared by hydrolysis of esters of general formula I 
wherein Y represents -COOEL 18 wherein R. 
represents a straight- or branched- chain alkyl group 
containing free 1 to 6 carbon atoms, preferably with 
an alkali metal hydroxide in a solvent such as an 
aqueous alcohol at a temperature from 0-C to the 
reflux temperature of the reaction mixture. 

Intermediates of general formula XIV may be 
prepared by reacting a compound of general formula XI 
with chlorosulphonic acid at a temperature from 0-C to 
150°C. 

Intermediates of general formula XV are prepared 
by reacting a compound of general formula XVI with a 
chlorinating or brominating agent or e.g. ^ 
4-nitrophenol (preferably thionyl chloride) at a 
temperature from ambient temperature to the reflux 
temperature of the reaction mixture. 1 J N 
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Ccmpounds of general formula I wherein Y 



represents -C(«0)R 18 wherein R 18 reoresents 



3 a 



straight- or branched -chain alkyl group containing • 
from 1 co 6 carbon atoms may be prepared by the 
5 reaction of a compound of general formula XI with « a '' 
acy lacing agent such as R 18 C0C1 in che p res erica "or~T~ 
catalyst such as aluminium chloride and in an inert - 
organic solvent such as 1.1,2 ,2-Cetrachloroethane and 
at a Cemperature frca 0°C Co che reflux temperature of 
10 che reaction mixture. 

When Z is an amino group it may also be acylated 
and subsequent hydrolysis using an acid such as 
hydrochloric or hydrobrcaic acid in a solvent such as 
dioxan or acetic acid cay be necessary. 

Compounds of general formula I wherein Y 
represents -C(«0)R 18 may also be prepared by che 
reaction of nitriles of the general formula I wherein 
Y represents -CN with an organoae tallic reagent such 
as a compound of general formula R^gX 1 in an. 
inert organic solvent such as diethyl ether or 
tetrahydrofuran, at a temperature froa 0*C to reflux. 

Compounds of general formula IC may be prepared by 
the reaction of a compound of general formula I 
wherein Y represents che thiocyanaco group wich an ; 
25 organomecallic reagent such as a compound of general 
formula RKgX 1 in an inert organic solvent such as 



1 

i 



diethyl ether or tetrahydrofuran, and ac a temperatur 
from ambient temperature Co the reflux Cecpersture of 
the reaction mixture. 

Compounds of general formula IC wherein RS is 
other than a 1-alkeny lthio group cay also be prepared 
by reacting a compound of general formula I wherein Y 
•-represents -Che chiocyanaco group with a base, 
preferably sodiun hydroxide, or a reducing agent, 
preferably sodiun borohydride, in the presence of a 
reagent of general formula R'X 1 wherein R' is as 
hereinbefore defined for R with the exclusion' of 
1-alkenyl groups, for example methyl iodide in an 
inert organic or aqueous -organic solvent such as an 
alcohol e.g. ethanol or a mixture of an alcohol and 
water, the reaction being performed at a temperature 
fros ambient to reflux. 

Alternatively compounds of general formula IC 
wherein RS is other than a 1-alkenylthio group may be 
prepared by reductive alkylation of disulphides of 
general formula XVII employing a reducing agent 
preferably sodium dithionite or sodium borohydride, in 
the presence of a base, preferably sodium hydroxide or 
sodium carbonate, and of a reagent of general formula 
R'X 1 such as methyl iodide in an inert organie or 
aqueous -organic solvent such as an alcohol e.g. 
ethanol or a mixture of an alcohol and water, at a 
temperature from ambient to reflux. 
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Ccmpounds of general formula IC wherein RS 
. represents a mechylchio group which is substituted by 
Chree halogen atoms which cay be che same or different 
cay also be prepared by Che reaction of a compound of 
5 general formula I wherein Y represents Che thiccyanato 
___g5_o_up_yicii a source of halogenocarbene, such as 

chloroform and sodium hydroxide, preferably wich phase 
Cransfer catalysis using for example benzyl- - 
triethylammcnium chloride or tetrabutylammcnium 
10 chloride. 

Compounds of general formula IC wherein RS 
represents a straight- or branched-chain allcylcfaio 
group containing froa 1 to 6 carbon atoms which Is 
substituted by one or core fluorine atoms cay also be 
prepared by a halogen exchange reaction of a compound 
of general formula IC wherein RS represents a 
straight- or branched-chain alkylthio group containing 
from 1 to 6 carbon atoms which is substituted by one 
or more chlorine atoms wich a fluorinating agent such • 



15 



20 



25 



as a mixture of antimony trifluTride and antimony .? 
pentachloride. KJ C r CsT in an aprocic solvent such „ 
^ sulfclane at: a temperature froo 50-C Co reflux. 
Cccpounds of general formula I wherein Y 
represents the thiocyanato group may be prepared by 
Che reaction of a cccpound of general formula XI with 
a thiocyanating agent such as alkali nsetal or ammoniy- 
• salts-of-thiccyanic "acid (e.g. NaSCN) and bromine i a _ 
an inert organic solvent such as methanol, and at a 
temperature from 0 8 C to 100°C. 

Intermediates of general formula XVII may be 
prepared by hydrolysis of thiocyanates of general" 
formula I wherein Y represents the thiocyanato group, 
preferably using hydrochloric acid in. the presence of 
ethanol at a temperature from ambient to reflux 
temperature; they may also be prepared by reduction of 
Che thiocyanates by so'dium borohydride In an alcohol 
preferably ethanol at a temperature from ambient to 
reflux. * . 

Compounds of general formula I wherein *Y 
represents a group RSO may be prepared by the 
oxidation of compounds of general formula IC by an 
oxidising reagent preferably 3-chloroperbenzoic acid 
In an inert organic solvent such as dichlorooethane 
or by hydrogen peroxide in acetic acid at a 
Cemperature from 0-C to the reflux temperature of the'*! 
reaction medium* 
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Ccepounds of general foraula I wherein Y 
represents a group RS0 £ cay also be prepared by the 
above process, by employing an excess of che oxidising 
agent. 

Cccpounds of general foraula I wherein Y 
represents a group RS0 2 wherein R represents a 
straight- or branched-chain alkyl group containing 
frca 1 to 6 carbon atcas which is substituted by one 
or nore fluorine atcas nay also be prepared by a 
halogen exchange reaction of a compound of general 
foraula I wherein Y represents a group RS0 2 wherein 
R represents a straight- or branched-chain alkyl group * 
containing froe 1 to 6 carbon "atoms which is 
substituted by one or core chlorine atccs with a 
fluorinating agent such as a mixture of anticosy 
trifluoride and antiacny pentachloride, Kr or Csr at a 
teaperature fron 50°C to 200*C- • 

Coapounds of general foraula I wherein Y 
represents a group RS0 2 Bay also be prepared by 
reaction o*f a cocpoucd of general foraula XI with Che 
appropriate sulphonic anhydride of general foraula 
(RS0 2 )£) for exaaple trifluorcmethanesulphonic or 
aethanesulphonic anhydride and in the presence of"! '** ' 
aluminium chloride as catalyst, and employing aa inert 
organic solvent such as 1.1,2,2-tetrachloroetbane at a 
teaperature from ambient to 150*C. 
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Cocpcunds of general formula I wherein 2 
represents a straight- or branches-chain alicyl group 
containing free 1 to 4 careen atoms, Che carboxy 
group, a group R i<7 S wherein R i ' represents a 
straight- or branched-chain alkyl group containing 
from 1-to £ carbon atoms which cay be unsubstituted or 
substituted by one or more halogen atoms or Z 
represents a trialkylsilyl group containing from 1 to 
6 carbon atoms in each alicyl group which may be the 
same or different may be prepared by the reaction of * 
compound of general formula I wherein Z represents a 
hydrogen, bromine or iodine atom with a lithiating 
agent preferably lithium diisoprcpylamice or n-butyl 
lithium, and reaction with the appropriate substrate 
from alkyl halide, carbon dioxide, dialkylsulphides or 
trialkylsilyl balides respectively at a temperature 
from -73 9 C to ambient temperature, and in an inert 
solvent, preferably tetrahydrofuran. 

Compounds of general formula I wherein Z 

« 

represents a hydrogen atom may be prepared by 
diazotisation of an amine of general formula I wherein 
Z represents Che unsubstituted amino group using an 
alkyl nitrite, preferably Cert-butyl nitrite, in an 
inert solvent preferably tetrahydrofuran, at a 
temperature from ambient temperature Co Che reflux 
temperature of the reaction mixture. 
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Ccmpcunds of general formula I wherein 2 
represents a group R 19 SO cay be prepared by Che 
reaction of a compound of general formula I wherein 2 
represents a group R 19 S with an oxidising agent, 
preferably 3-chlcrcperbenzoic acid in a solvent such 
as dichiorccethane, or by hydrogen peroxide in acetic 
acid at a temperature from 0°C to the reflux 
temperature of the reaction mixture. 

Compounds of general fornula I wherein 2 
represents a group R 19 S0 2 may also be prepared by 
the above process, by employing an excess of the 
oxidising agent.* 

Compounds of general formula I wherein 2 
represents the fluorine atom or the cyano group may be 
prepared by the reaction of a halide of general 
formula I wherein 2 represents the chlorine or bromine 
atom with an alkali metal fluoride, preferably caesium 
fluoride, or with an alkali metal cyanide preferably 
KCN, under anhydrous conditions in an inert solvent, 
preferably sulfolane, and at a temperature from 
ambient temperature to 150°C. 
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Compounds of general formula I wherein Z 
represents Che nitro group cay be prepared by * 
oxidacion of amines of general formula I wherein Z 
represents Che unsubsti tuted amino group wich an 
5 oxidant, preferably crif luoroperacecic acid or 

m-chloroperbensoic acid and in an inert organic. 

solvent preferably dichloromethane ac a temperature 
from 0°C to reflux. 

Cccpounds of general formula I wherein Z 
10 represents Che cyano group may be prepared by 

dehydration of the corresponding amide preferably by 
heating with phosphorous pentoxide at a temperature 
from 50°C to 250°C. 

The amides cay be prepared (i) by reacting a 
15 carboxylic acid of general formula I -wherein Z 

represents a carboxy group with a chlorinating agent 
preferably thionyl chloride, and (ii) reacting Che 
resultant acid chloride of general forcula XVIII with 
ammonia:- 

20 (i) the reaccion wich a cfalorinacing agenc preferably 
Chionyl chloride is generally conducted ac a 
Cemperature free ambient temperature Co Che reflux 
temperature of Che reaccion mixture; 
(ii) the reaccion with ammonia is generally conducted 

25 in a solvenc which may b« inerC, preferably toluene, 

or in Che presence of wacer, and ac a temperature from 
0*C Co 100°C. 
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Compounds of general -formula I wherein Y 
represents a group RSu 2 is other Chan a 
1-alker.ylsulphcnyl group cay be prepared alcernacivel: 
by reaction of sulphinace metal (e.g. sodiun) salts 
with a reagent of general formula R'X 1 or preferably 
a sulphate of general formula (R'^SC^, in a 
solvent such as water and in the presence of sodiua 
bicarbonate at a temperature from 0°C to 10Q°C. 

The intermediate sulphinace sodiua salts may be 
prepared by reaction of sulphonyl chlorides of general 
formula XIV with sodium sulphite in the presence of 
sodium bicarbonate and water as solvent, at a 
temperature from 50°C to reflux. 

Intermediates of general formula XIV may also be 
prepared from the thiocyanates of general formula I 
wherein Y. represents a thiocyanato group by 
chlorination using chlorine is a solvent, preferably 
water, at a temperature from ambient to reflux. 

Compounds of general formula I wherein R 3 
represents a haloalkylsulphinyl group may be prepared 
by oxidation of a haloalkylthio derivative of general 
formula I, preferably with m-chloroperbenzoic and in 
an inert organic' solvent preferably dichloromethane, 
at a temperature from O'C to reflux. 

Compounds of general formula I wherein B? 
represents a haloalkylsulphonyl group may be prepared 
in a similar. manner, by employing two moLar 
equivalents of oxidant. 
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ia e.cr.n«orobcnc acid an= , „ 

iC acid sulphuric aciw " 

. froa . l0 . c co +l0 . c> f8 , iowed « 

tetrafluorcboric acid ac • 

ac a ce^peracure frca - 30 . c 

anaienc. " 

Intermediate amines above „ y fc . 
reduction 0 f aitt0 COEpouads o£ geaeiai 

ia " h " 01 " ' from ambient to 

reflux. 

CO=?OUB " of *««al formula i Bhere , a T ' 
"presses Che methyl group My ^ 

tt of ^la xvi u Siag a 

r-ci^ a S e a t. pcef . rably bora a .-cetra a ydr,furan 
complex Ia a solvent pr<£triMj t . „ 

temperature from -30'C eo reflux. 

« general fcrsula I wherein Z 

n; e T s a ^^^^ 8roun -. s here , aoefor . 

; 1Sed " 7 08 P " ?a « d ^ «. reaction of a compound 

" 8eaer41 f "= UU 1 « »P«s. a£s the Etch7l • 

£ ; 0U ° BitS * lta "*<" •«•»« Preferably lithium 
dIi S opro Py lam Ia , or n-butyl lit aIuB , , ad tMerloa tfl£B 

a CrlalkyUUyl halide a= a temperature from -78-0 *i 

aDOleaC ' ^ In •» «l«le advent preferably 

'etracydrofuran. optionally Io ao ^ - 
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The following processes optionally followed by Che 
subsidiary processes hereinbefore described permic Che 
preparation of Che remaining compounds of general 
formula I noc described above, as well as some whose 
preparacicn is described above. 

Compounds of general formula I wherein R 4 
represencs a chlorine, brcmine or iodine acoc and 2 
represencs Che unsubsrituted amino group, may be 
prepared by the diazocisacicn of Che (dianino) 
compounds of general forrrula I in which Z represencs 
and R 4 is replaced by amino, using a molar 
equivalenc of sodium nitrite in a mineral acid, for 
example a mixture of concencraced sulphuric acid and 
acecic acid, at a temperature from 0 Co 60°C, and by 
subsequenc reaccion wich che appropriate copper sale 
and appropriate mineral acid or wich an aqueous 
solution of pecassium iodide (when R A represents an 
iodine atom) ac a Cemperacure from 0 Co 100 e C. 

^ The diamino compounds above wherein Y. represencs 
the cyano group may be prepared by the reaction of 
potassium cyanoform KC(CN) 3 wich a p h enylhyd far ine 
of general formula II in Che presence of hydrochloric 
acid, ac a Cemperacure frcm 50°C Co Che reflux N 
Cemperacure of Che reaccion mixcure. " '* 
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Compounds of general formula I wherein 
represents the f luoromathyl group may be prepared by 
reacting a compound of general formula XII with a 
flucrinating agene, preferably diethylaminosulohur 
erifluoride, :,n an inert organic solvent, prefjrably 
d i ch lor orae thane, at a tesperature from -7o*C t<? ehe 
reflux temperature of the reaction mixture, j 
Intermediates of general formula XII cay bej 
prepared by reduction of compounds of general fl-ormula 
XIX preferably; with lithium fcorohydride in an -inert 

| i 

organic solvent e.g. tetrahydrofuran at a temperature 
from 0°C to Che reflux eecperature of che reaction 
mixture. j 

Ineermediaees of general formulae XIX (wherein 

20 I 
R represents an alkyl group) and XX wherein Z: 

represencs Che unsubsCituced amino group cay be 

obtained by the reaccion of a compound o'f the g meral 

formula XIII (wherein R° represents an alkoxy giroup) 

with a molar equivalent of compound of general formula 

Y'C^CN, i.e. malononiCrile when Y represents t> e 



cyano group., it: 



sodium hydride, 



Che presence of an anhydrous solvent, 



e.g. echanol, and a molar equivalent of a base, ;«.g. 

and at a temperature from 0 to 50 s c 



followed, if desired, by hydrolysis of the esters of 



general formula 
hydroxide, wich 



XIX wich an aqueous base, e.g. sodium 

j 

a co-solvent, e.g. ethanol, ac a; 
Cempecature from 0«C to the reflux temperature of the 
reaction mixture. • - 1 0 S 

. 87192361 

1984 
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Inearaediaeea of general foraulae IV and XIII may 
be prepared by chlorination of Che appropriate ! 
unsubstituted compound using chlorine or other ! 

chlorinating agenc! ' j 

I I 
Inceraediates o;f general foraulae IV and XIII na^ 

be prepared by d iarccisatton of she appropriate | 

aniline wich a solution of a mola: equivalent of ! 

J 

sodiua nitrite in a: aineral acid, e.g. a mixture c: | 
concentrated sulphuric acid and acacic acid an a 
teaperature free 0 
cocpaund of focaula 



:o 60°C, and then reacting with tjie 
CH 3 COCH(Cl)CiV or a compound of j 
general formula CH 3 CCCH(C1)C0R° wherein R° j 
represents an alkoxy group in the presence of an Inert 
solvent, e.g. a mixture of water and ethanol, 
15 buffered, e.g. wich excess sodium acetate, and at a 

teaperature frca 0 Co 50"C. i 

Compounds of general foraula I wherein R 4 i 

■' I i 
represents the nitra group cay be prepared by j 

oxidation of the corresponding aoine with an oxidant.) 

preferably trif lucroperacetic acid or m-chloro- j 

perbenzoic acid in an inert organic solvent pteferabljy 



dichloroma thane at a 



taaperature froo 0°C Co reflux. 



By employing known protecting agents in this process : 
compounds of general 



the aaino group cay je prepared 

t98 5 . 87192361 
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Coapcunds of general foraula I wherein R 4 
represents che fluorine atca cay be prepared by che 
diazocisacion of che corresponding aaine of general 
foraula I in which R 4 is replaced by -NK 2 using 
for example a solution of sodiun nicriee in a mineral 
acid, for exaapie sulphuric acid and in che presence 
of fluoroboric acid or its sodiun salt and '"subsequent 
eheraolysis or photolysis of the diazoniua 
flucroborate derivacive by methods known cer se. 

Aaine inceraediaces above wherein 2 represenss 
che hydrogen acca eay be prepared by perrsraing a 
Curcius rearrangeaent of the corresponding acid azide 
by heating in an inert organic solvent such as toluene 
at a teaperature fron 50° to 150°C to give an 
15 isocyanace which is^thea reacted with for exacple 
tert-butanol Co give a carbaaace, which in Cum is 
hydrolysed using diluCe acid preferably .hydrochloric 
acid in echanol ac a Ceaperacure froa aabient to 
reflux. 

Interaediate acid azides cay be prepared by 
reaction of a carboxylic acid of general foraula XX 
wherein Z represents the hydrogen atom with a 
chlorinating agent, preferably thionyl chloride at 
teaperatures froa aabient to reflux, followed by 
25 reaction of the interaediate acid chloride with sodius 
aside in a polar. solvent, preferably acetone and water 
at a teaperature froc 0*C to aabient. 
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Compounds of general formula I wherein 
represents che cyano group may also be prepared by 
reacting a carbcxylic acid of general formula XX with 
a chlorinating agenc, preferably chionyl chloride ac 
ambienc Co reflux temperature, followed by reaction of 
the intermediate acid chloride with ammonia to give an 
- anide which is then dehydrated by heating 

with a dehydrating reagent, preferably phosphorus 
pentoxide ac a temperature from 50-250 # C. 

Intermediates of general formula XX may be 
prepared by hydrolysis of che corresponding esters of 
general formula XIX preferably using a base such as 
sodium hydroxide and a solvent such as aqueous 
alcohol, and at a temperature from 0«C to che reflux 
temperature of the reaction mixture. 

Compounds of general formula I wherein T 
represents a 1,1-diflubrcalkyl g?oup vhlch Bay fee 
subscicutec by one or more additional halogen atoms 
=ay be prepared by the reaction of a compound of 
general formula I wherein Y represents a straighc- or 
branched-chain alkanoyl group concaining from \ to 6 
carbon acorns or the corresponding compound in which T 
is replaced by che formyl group or a scraighc or 
branched-chain alkanoyl group containing from 2 Co 6 
carbon atoms which is substituted by one or more 
halogen atoms with a fluorinating agent, preferably 



diethylaminosulphur triflucride or sulphur 

tetraf lucride in an inerc organic solvent, preferably 

dichlorcmsthace, at a temperature from -7S°C to 

ambient* 

Compounds of general formula I wherein Y 
represents the trif lucrcmethyl group or a 
trif luorcnetbylalkyl group containing f rem 2 to 6 _ 
carbon atcms which may be substituted by one or more 
additional halogen atcms may be prepared by the 
reaction cf a fluorinacing agent, e.g. sulphur 
tetraflucride, with an acid of general formula XVI c: 
the corresponding carbcxyalkyl compound (it being 
understood that the carboxy group may be' attached to 
any position of the alkyl moiety) at a temperature 
from ambient to 150°C* 

Salts with pesticidally-acceptable bases of 
compounds of general formula I wherein Z represents 
the carboxy group may be prepared from the 
corresponding compounds of general formula I by 
% methods known per se ," for example by reacting 

stoichiometric quantities of the compound of general 
formula I and the appropriate base, for example an 
alkali metal hydroxide, carbonate or bicarbonate, an 
alkaline earth metal hydroxide or carbonate, :ammonia 
or an amine (e.g. diethanolamine, triethanolamine, 
octylamine, morpholine or dioctylamine) , in a suitable 
solvent. The salts may, if necessary, fce purified by 
recrystallisation from one/- two or more suitable 
solvents* 
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Compounds of general formula I noc hitherto 
disclosed or described in Che chemical literature, 
together with cheir processes cf preparation form 
further features of Che present invention. 

The present invention accordingly provides the 

compounds of general formula I, wherein the various 

symbols are as hereinbefore defined , and salts 

thereof, with the exclusion of the compounds wherein 

R* and 2 both represent methyl, Y represents 

thiocyanato and (R 3 ) n represents 2-, 3- or 

4-nitrc, 4-methyl, 4-chloro or 2,4-dinitro 

4 

substitution; R represents methyl, Y represents 
cyano, 2 represents unsubstituted amino and 

n 

represents 4-chloro, 2,4-dicfalcro , 3,4-dichlorc, 

3-chlcro-4-methyl or 2-methyl-4-chloro substitution; 
4 

R represents methyl, Y represents cyano or CON^t 

2 represents unsubstituted amine and (R^)_ 

n 

represents 3- or 4-fluoro substitution; R^ 

represents ethyl, Y represents cyano or CON?^, 2 

3 

represents unsubstituted amino and (R ) 
represents 3- or 4-chloro, 2-, 3- or 4-fluoro or 
methyl, 3-bromo or 3-niCro substicution; R^ 
represents propyl, Y represents cyano or COffi^t 2 
represents unsubstituted amino and (& ) Q 
represents 3-fluoro substitution; R^ represents 
methyl, Y represents sulphamoyl, 2 represents chloro 
and (2^) n represents 4-chloro substitution; R 4 




represents mechyl, Y represents nicro. and 2 
represents chloro or R 4 represents chloro, Y 
, represents nicro. and 2 represents methyl and 
(B. 3 ) n represents 4-nitro; and R 4 represents 
nicro, Y represents cyano cr C0NK 2 . 2 represents 
hydrogen and (R 3 ) Q represents 4-nitro substitution. 

According to a further feature of the present 
invention there are provided intermediates for the 
preparation of certain compounds of general formula I 
i.e. compounds for which in their alternative meaning: 
Y represents the hydrogen atom, the formyl or carboxy 
group, a straight- or branched-chain alkanoyl group 
containing from 2 to 6 carbon atoms which is 
substituted by one or more halogen atoms, the dithio 
group (which joins two pyrazole rings), the amino 
group, the -S0 2 C1 group, a straight- or 
branched-chain carboxyalkyl group containing from 2 tc 
6 carbon atoms, 2 represents the carbamoyl group or a 
straight- or branched-chain alkoxycarbcr.yl group 
containing from 2 to 7 carbon atoms or the * 
diphenoxycarbonylamino group, (R 3 ) n subscicution 
is a preferred combination given earlier in Che 
specification or R 4 represents the amino, 
hydroxymethyl, car boxy or carbamoyl group or a 
straight- or branched-chain alkoxycarbonyl or 
alkoxycarbonylamino group containing from 2 to 7 
carbon atoms. 



The following Examples and Refer ence Examples 
illustrate Che preparation of compounds of general 
formula I according co Che present Invention:- 

EX AMPLE 1 

Cease und No.l 

A mixture of 2,4, 6-Crichlcrophenylhydrazine 
(21.1 g) and tetracyanoethyl«ne <1373 -g) In ethanol ~ " 
(100 ml) was heaced ac reflux for 15 minutes. The 
reaction nix sure was cooled and Che solid precipitate 
was filtered off and washed with diethyl ether to give 
5-a=ino-3 , 4-cicyano-l- (2, 4, 6-tr ichlorophenyl) pyracole 
(13 g) , as a buff coloured solid, m.p. 257-27l°C. 

EXAMPLE 2 

Cocoounds Nos.2 and 3 

Tetracyanoethylene (1.9 g) and 2 , 6-dichIoro- 

4- trif luorocethylphenylhydra2ine (3.7 g) was added Co a 
cagnetically-stirred solution of sodium .acetate (0.6 g) 
in glacial acetic acid (15 cl) at laboratory 
tesperature. After stirring for 15 minutes, a 
colourless solid precipitated from Che solution and 
stirring was continued overnight* The mixture was 
then filtered. The solid obtained was washed 
successively with acetic acid, water, aqueous sodiua ,j 
bicarbonate solution and water, to give 

5- anino-l-(2, 6-dicbloro-4-trif luorometfaylphenyl)- 
3,4-dicyanopyxaxole (2.5 g) , as beige crystals, 
n.p. 221-222*C. 



By proceeding in a similar^ranner, buc replaci^* 
che 2,6-dichlcro-4-criflucromethylpher.ylhydra2iae 
by 2, 3, 5, 6-tetrachloropher.ylhydrazine, Caere was 
obtained:- 

5-Amino-3, 4-dicyanc-l-(2 ,3 , 5, 6-tetrachlorophenyl). 
pyrazole, n.p. greacer Chan 330°C, in che fora of a 
buff-coloured powder. 

R£?5t£SCE EXAMPLZ 1 

Pnenylbydrazines used as starting materials in 
Examples 1, 2 and 11, ncc hitherto described in Che 
chemical literature were prepared as follows:- K' 1 

2, S-Dichloro-A-trif luorocethylphesylaniline 
(4.3 g) was dissolved with stirring, in glacial acetic 
acid (23 ml). A solution cf sodium nitrite (1.5 g) in ^ 
concentrated sulphuric acid (11 ml) was then added at 
55-60°C. The solution thus obtained was cooled to " 1 
0-5°C and a solution of stannous chloride (16.4 g) in * 
concentrated hydrochloric acid (14 ml) was added with 
vigorous stirring. A cream-coloured solid 
precipitated. The mixture was filtered and the solid 
obtained was added Co a mixture of aqueous ammonia 
solution and ice. The mixture thus obtained was 
extracted with diethyl ether (6 x 500 ml) and che 
combined ethereal extracts were dried over sodium 
sulphate, filtered and evaporated Co dryness Co give 

* 

2,6-dichloro-4-trifluoromeChylphenylhydra2ine (3.7 g) 
m.p. 54-56'C, in Che fora of a colourless crystallise 
solid. 



Sy proceed!^ in a similar manner, butTe ? lacing 
^ Che 2,6-dichloro-4-crifluoromechylaniline by che 
hereinafter indicated aniline there were prepared:- 

2<aloro-4-trifluoromethylphenylhydrazine, o.p. 
38-39'C, in che form of a colourless solid, from 

2-chloro-4-crifluorccechylaniline. 

EXAMPLE 3 . 

Compound No. A - - - - • • 

* 

EthoxyethylenemaiononiCrile (4A.5g) and 

2, 6-dichloro-4-Crif luoroaechylphenylhydrazine (80. Og) 
were added Co a scirred solucion of sodium acetace 
U3.4g) in glacial acetic acid (110 ml) ac laboracory 
temperature. A Chick suspension was obtained and was 
scirred overnighc, after which a dark solution had 
formed. The solvent was evaporated in vacuo , and che 
residue was diluced with aqueous sodium bicarbonate 
solucion (100ml) and extracted wicfa dichlorome thane (3 
* 100ml), and che combined extracts were washed wicfa 
sodium bicarbonate solution (50ml), chen with water 
(100ml), dried over anhydrous magnesium sulphate and 
evaporated in vacuo to give a dark syrup. This was 
heated ac reflux wich 2-etboxyeehanol (200ml) for 1 
hour, and chen evaporated in vacuo to give a dark oil. 
The oil was dissolved in dichlorcmethane, washed with 
sodium bicarbonace solucion (30ml), then with water 
(100ml), dried over anhydrous magnesium sulphate, 
Created with charcoal, and evaporated in vacuo to give 



3 
I 



a black solid. The solid was recrystailised twice f^jj 
a mixture of eoluese and petroleum ether (b.p. 6O-80«c) 
to give 5-a=ino-4-cyano-l-(2.6-dichloro- 
4-trifluorc=eehyl?henyl)-3-=ethylpyra2cie (49. 3g) , 
B.p. 194-196»C, ia the form of pale brown crystals. ' 

EXAMPLE 4 
Compounds Nos.5. 22. 24 arrd 36 

To a mechanically stirred solution of 
2,5-dichloro-4-trifluorc=etbylphenylhydrazine 
(130.3 g) in dry diethyl ether (700 ml) was added 
anhydrous pocassium carbonate (112 g) , and the mixture' 
was cooled to Q*C. To this mixture was added 
dropwise during half-an-hour a solution of 

2-chloro-l,l-dicyano-2-erifluorocethyletbylene 
(132.1 g) in dry diethyl ether (350 ml). The 
ice-bath was removed at the end of the reaction, and 
the mixture was left overnight and then poured onto 
water (2000 ml). The ethereal layer was separated 
and the aqueous solution extracted with diethyl ether ] 
(2 x 300 ml). The combined extracts were dried over j 
anhydrous magnesium sulphate, filtered, 'and evaporated j 
in vacuo to give a buff solid (350 g) . i 
Recrystallisation from toluene/hexane gave white j 
crystals (169.5 g) B.p. 202-204-C of 
5-aoino-A-cyano-l-(2,6-dichlcro- 

4-trifluoromethylphenyl)-3-trifluorooethylpyra2ole. 
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By proceeding in a similar saVr, but 
replace Che 2-chloro-l.l-dicyano.2-crifluoroce C h y l. 
ethylene by 2-chloro-l-cyanc-l-cethanesulphcnyl- 
2-triflucromethylethylene there was prepared:- 

5.Aaino-l-(2.6-<iichloro-A.crifluoroaeChyl- 

phenyl).4-me C hanesulphonyl-3.trifluoromechylpyraxcle 
in the form of buff crystals m.p. 213-218-C, frcm 



toluene-hexane. - ■ ■• - 

By proceeding in a similar manner, but 
replacing the 2-chlcro.l.l.dicyano.2-trifluorometh y l : 
ethylene by 2-cnloro-l-cyano-l-methoxycarbonyl- 
2-triflucrcmethylethylene there was prepared:- 

5.Anino-l-(2.6-dichlorc-4-trifluoroinethyl- 

phenyl) -4-methoxycarbonyl-3-tr if luoromethylpyrazole in 
the for* of fawn crystals. m.p. 114-115'C, froa hexane. 

By proceeding in a similar manner, but 
replacing the 2 . 6-dichlcrc-4-trifluoromethylphenyl- 
hydrazine by 2. 6-dichloro-4.tr if luorcmethoxyphenyl- 

hydrazine there was prepared :- 

5-Anino-4-cyano-l-C2.6-dichloro-4-trifluoro- 

methoxypfaenyl).3-trifluorc=ethylpyrazole in the form 

of white crystals, m.p. 150-160.5'C from toluene- 

hexane. 
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EXAMPLE S 
Camsouads Ncs.19, 20. 21 and 47 

Anhydrous sodium acetate (0.246 g) was added 
Co a stirred solution of 2-chlorc-l, 1-dicyano- 
2-pentafluorcethylethylene (1.38 g) in acetic acid 
(5 ml). To this mixture was added 

2,6-dichloro-4-trifluorcmethylphenylhydrarine (1.47 g}- 
during 5 minutes. After stirring oversight the 
mixture was neutralised with sodium bicarbonate 
solution, and extracted with dichloromethane (2 x 50 - 
ml). The essoined extracts were washed with water, 
dried over anhydrous magnesium sulphate, filtered, and 
evaporated in vacuo to give a buff solid (2.1 g) . 
This solid was heated under reflux with 
2-ethoxyethanol (10 ml) for 1 hour, and evaporated in 
vacuo to give a brown oil (2.2 g). This cil was 
chroma tographed on silica (Merck, 230-400 mesh, 0.7 kg 
cm"*) using a mixture of dich lor c=e thane and ethyl 
acecate (98:2) to give a yellow solid. 
Recrystallisation from a mixture of dichloromethane 
and petroleum ether gave 5-amino-4-cyano- 
1- (2 , 6-dichloro-4-trif luorome thy lphenyl) -3-pentaf luoro- 
etbylpyrazcle as white crystals, m.p. 160-162 # C. 

By proceeding in a similar manner, but 
replacing Che 2-chloro-l,l-dicyano-2-pentaf luoro- 
ethyl-ethylene .by 2-chloro-l . l-dicyano-2-cbloro- 
difluoromethylethylene ther« was prepared:- 



^# ----- 

5-Amino-3-chlorodifluoromethyl-l-(2,6- 
dichloro-4-trif luorcmethylpher.yl) -4-cyanopyrazole in 
Che form of white prisms, m.p. 192 a C, from toluene- 
hexane. 

By proceeding in a similar manner, but 
replacing the 2-chloro-l, l-dicyano-2-pentaf luoroethyl 
ethylene by 2-chloro-l, l-dicyano-2-dif luorcmethyl- 
ethylene there was prepared:- 

5-Amino-l-(2 , 6-dichloro-':- trif lucrcmethyl- 
phenyl)-4-cyanc-3-difluorcmechylpyrazole in the form 
of a colourless solid, m.p. 184. 5°C (from toluene- 
petroleum ether). 

By proceeding in a similar manner, but 
replacing the 2-chloro-l, l-dicyano-2-pentaf luoroethyl- 
ethylene by 2-chloro-l, l-dicyano-2-heptaf luoropropyl- 
ethylene there was prepared:- 

5-Acino-l-(2 , 6-dichloro-4-trif luoromethyl- 
phenyl) -4-cyano-3-heptaf luorcpropylpyrazole in the 
form of colourless prisms, m.p. 139-140°C (from^ 
toluene-petroleum ether). 

R£-ZS£NC£ EXAMPLE 2 

Chloro-dicyanoethylenes used as starting 
materials in the above Examples, not hitherto 
described in the chemical literature were prepared as* 
follows:- 



A ^pension of 2-cyaa™-hydrexy-4-ci:lo ro ."" 
4.4-<iI£luorobuc-2-«n«aicril« sodiua -salt (13.56 g) ia 
dichlorcaethane (60 ml) was stirred at rcca 
teaperature and treated with phosphorus pentachlcride 
(19.27 g). ifce suspension was heated under refl ux 
for 6 hours, cooled and filtered, and the filtrate was 
distilled. A tfidaer fractionating column was used to 
give 2-chldcb-irra£cyaaiB-2-chiorodifiuoroaec^^ ~~ 
ethylene as a liquid, b.p. 83«C (44 maEg) (71 g) . 

By proceeding in a siailar manner, but 
replacing 2-cyano-3-hydroxy-4-chloro-4,4-difluorcbut- " 
2-enenitrile sodiua salt by 2-cyano-3 -hydroxy-* ,4- 
diflucrobut-2-enenitrile sodiua salt there was prepared 

2-chloro-l,l.dicyano-2-difluoroaethyl-ethylene as a 
liquid, b.p. 94°C (46 caHg) . 

By replacing 2-cyano-3-hydroxy-4-chloro-4,4- 
difluqrobut-2-enenitrile sodium salt by 3-hydroxy-2- 

a:ethanesulphonyl-4,4,4-trifluorobut-2-enenitrile 
sodiua salt and proceeding in a similar manner there 
was prepared 2-chloro-l-cyanc-l-methanesulphcnyl-2- 
trifluoroaethylethylene as a pale brown liquid. 

By replacing 2-cyanc-3-hydroxy-4-chloro-4,4- 
difluorobut-2-enenitrile sodiua salt by 3-hydroxy-2- 
methoxycarbonyl-4,4,4.Crifluorobut.2.enenitrile sodiua 
«alt and proceeding in a siailar manner there was 
prepared 2-chloro-l-cyano-l-cethoxycarbonyl-2- 
Crifluoroaethylethylene as a colourless oil, 
e.p. 86-92'C at 23-25 ca Hg. 



By replacing 2-cyano-3-hydroxy- t ^hloro-4,4- 
difluorobuc-2-eneriierile sodium sale by 2-cyano- 
3-hydroxy-4, 4.5 , 5, 6. 6, 6-hepeaf luorohex-2-«neni trile 

# 

sodium sale and proceeding in a similar manner there 
was prepared 2-chloro-l,l-dicyano-2-beptaf luorcpropyl- 
echylene as a pale yellow liquid, b.p- 110°C 
ae 60 mmHg. 

R£?I?>;yCZ EXAMPLE 3 

The sodium sales used in the above Reference 
Examples as starting materials, not hitherto described 
in the chemical literature were prepared as follows :- 

To a solution of sodium methcxide (5.61 g) in 
anhydrous methanol (70 ml) was added caloncnitrile 
(6.85 g) and the yellow solution treated with methyl 
chlcrcdifluoroacetate (15 g) . The mixture was heated 
under reflux for 4 hours, the solvent was evaporated 
in vacuo and re-evaporated after addition of toluene 
to give 2-cyano-3-hydroxy-4-chloro-4, 4-difluoro- 
but-2-enenitrile sodium salt as a brown solid 
(18. 9g). This was dried in a" vacuum desiccator. 

By proceeding in a siailar manner, but 
replacing methyl chlorodifluoroacetate by ethyl 
difluoroacetate there was obeained 2-cyano-3-hydroxy- 
4,4-difluorobut«2-eneaitrile sodium salt as a light 
brown solid. 

By proceeding in a similar manner, but 
replacing methyl chlorodifluoroacetate by methyl 



P««««.. and ehe ^ccicrUe by metnane- 
"Iphonylacetonitrile chere ^ 

2-meehanesulshonvl-4 A i >.-,T7 

^ °' 1 * ,ft ' 4 - Crif luorobuc-2-enenic-il a 
• sodium salt , s a brown solid. - 

By proceeding in a similar manner, but 
replacing methyl chlorodif luoroacetace by methy!- 
trif luoroacetace. and^che malononicrile by methyl. 
. cyanoaceCate there was obtained 3-hydr=:cy-2- n ec=o,y- 

carbon y l-4.4,4- t rin U o r0 b„t- 2 - eneait ril. sodium sale' 
as a buff solid. 

By proofing in a similar manner. ouc 
replacing methyl chlorodifluoroacacate by mechyl- 
heptafluorobucyrate chere was- obtained 2-cyano- 

3 ^°^.*.5,5.6,6,6-hepcafluorohe,.2-enenicrile 
"dium salt as a light brown hygroscopic solid. 

EXA*gL£ fi 

Cocsound No. 23 

To stirred 801 sulphuric acid (22 ml) „s 
added 5-e=ino.4-cyano-l.( 2 . 6 ^ icilloro .,. erifluore _ 
»ethylphenyl)- 3 . trI£luotoce£hylpyrasoie ^ ^ ^ 

80-C. After 1 hour the cooled solution was poured 
onto ice and .«racted with dichlorcmethane (3x). 
Be e8BbI ° ed ««e washed with water, dried 

over anhydrous magnesium sulphate, filtered, and 
evaporated in vacuo to give . white solid. a,, 
aolid was recrystallised from .thyl acetace-p.crol.uo " 
"her to give 3-a=l=o-4-carbamoyl-l. C2 . 6-dlchlor,- 



4.crifl U arCTsS?he S yl)-3-erifluorc=: 8 ch^rTasole 
(3.5 g). e.p. 169-171-C in the form of white crystals. 

EXAMPLE 7 

Compounds Nos. 6. 7 and 8 

3 , 5-Diamino-4-cyano-l-(2 , 6-dichloro-4-tri- 

fluorcmethylphenyDpyrazole (3-Sg; prepared as 

described below) was dissolved with stirring in 

glacial acetic acid (60=1) at 15 -C. A solution of . 

sodium nitrite (0.88g) in concentrated sulphuric acid 

(5.85ml) was then added over 5 minutes, maintaining at 

15'C. After 15 minutes longer at this temperature, 

the dark red oil solution was poured during 1 minute 

onto a stirred solution of cuprous chloride (2.32g) in 

concentrated hydrochloric acid (36ml). After 15 

'minutes at laboratory temperature, by which time the 

evolution of nitrogen had completely subsided, the 

reaction mixture was poured onto excess ice and water. 

and extracted with dichloromethane (3 x 50ml). The 

combined extracts were washed- with water (2 x 50ml). 

then with sodium bicarbonate solution (50ml) , dried 

over anhydrous magnesium sulphate, and evaporated in 

vacuo to give a brown semi -solid (4.1g). 

Chromatography on silica (Merck. 230-400 mesh. 

0.7 kg cm~ 2 ) using a mixture of dichloromethane and 

ethyl acetate (98:2) as eluent gave after evaporation 

of the eluate and recrystallisation of the residue 

from a mixture of dichloromethane and petroleum ether 



(b.p. 60-30 *0 5-anino-3-chloro-4-cyano-l-(2,6- 
^chloro-4-crifluorocechylphenyl)pyrazole (0. 95g) # 
a.p. 189-191*C, in che fora of white crystals. 

By proceeding in a similar Banner but 
replacing che cuprous chloride and concentrated 
hydrochloric acid by cuprous bromide and 48S w/v 
- bycrobromic -acid respectively there was prepared:- 

5-Acino-3-broco-4-cyaso-l-(2,6-dichloro-4- 
triflucrosethylphenyDpyrazole, m.p. 182-183 B C, in che 
form of white crystals. 

By replacing the cuprous chloride and 
concentrated hydrochloric acid by a solution of 
potassiua iodide in water there was prepared:- 

5-Acino-3-iodo-4-cyano-l-(2,6-dichloro-4- 
CrifluorcEethylphenyDpyrazole, m.p. 208-210»C, in the 
form of white- crystals. 

A suspension of 2, 6-dichloro-4-trifluoro- 
methylpbenylhydrazine (14. 7g) in water (40ml) was 
stirred with concentrated hydrochloric acid (5.2=1). 
and potassiua cyanoform (8.52g) »d£ei. The suspension 
was stirred and heated under reflux for 16 hours, and 
left to cool overnight. The mixture was washed into a 
separating funnel with the aid of ethyl aeetate and 
water, and the organic phase collected. The aqueous 
phase was re-extraeted with ethyl acetate (2 x 8Cal), 
and the combined organic solutions washed with water 



Mi " 15; ^# 

(2 x 50=1), dried over anhydrous magnesium sulphas*, 
and evaporated in vacuo to give an orange solid 
(20. 9g). Two recrystallisations frc= a mixture of 
ethyl acetate and petroleum ether (b.p. 60-S0*C) gave 
3,5-dia=ino-4-cyano-l-(2,6-dichlorc-4-trifluorc=ethyl- 

phenyDpyrasole (7.75g), t.p. 208-210°C in the for= of 
white crystals. * 

Comrcund No* 9 

A solution of ethanetthiol (2.1g) in toluene 
(10=1) was added dropwise at 5-10*C to a stirred 
suspension of 'N-chlocosucciniaice (4.7g) in toluene 
(40=1). The reaction mixture was filtered after 20 
minutes to give a solution of ethanesulphenyl 
chloride. This filtrate was added dropwise with 
stirring to a solution of 5-a=ino-4-cyano-l-(2,6- 
dichioro-4-trifluoro=ethylphenyl)-3-metfaylpyrazole 

« 

sccius salt [prepared in situ by reaction of 5-a=ino- 
4-cyano-l-(2,6-dichloro-4-trif luorocethylphenyl)-3- 
jnethylpyrazole (5g) with sodium hydride (0.4g)J in 
tetrahydrofuran (50ml) containing 15-crown-5 (3 drops)- 
at a temperature of 5-lQ*C. After 2 hours, aqueous 
sodiua bicarbonate solution (50=1) was added, and the 
organic phase was separated and washed with watet* (2 x 
50=1), and dried over anhydrous magnesium sulphate. 
Evaporation of the solvent ,in vacuo gave a dark brown 
gu=, which was chroma tographed on silica (Kerck 



230-400 cesh, 0.7 kg ca" z ) using dichlcrceethane 43 
eluent. Evaporation of the eluatas gave an.orangs 
# gue, which Chen recrystailised frca a cixture of ethyl 
acecace and hexane to give 4-cyaco-l-(2,6-dichiore-4- 
trifluorocethylpher.yl)-3-cethyl-5-ethar.esulphenylaci::o. 
pyrazole (2.3g), e.p. 16Q-161 0 C, in Che fora of a pale 
yellow solid. 

CoBDQunda Ncs.10. 11 and 27 

A cixcure of 5-aaino-4-cyano-l-(2, 6-dichlora- 2 
4-Crifluorc=echylFhsnyl)-3-=e£hylpyrazole (5g) and 5 
p-toluenesuiphonic acid hydrace (O.lg) in I 
triaethylorthoforcaee (2Cal) was heaced at reflux for .4 
4.5 hours. Afcer cooling, the reaccion aixcure was J 
evaparaced Co dryness in vacuo . The residue was '■ * m t 
dissolved is diethyl ether and left to crystallise at . 
0°C. The dark coloured solid was recrystallised free * 

1 

a mixture of ethanol and water to give 4-cyano-l- 1 
(2,6-dichloro-4-trifluorccethylphenyl)-3-methyl-5- 

methoxyaethyleneacinopyrazole (4.67g), a. p. 75-73'C, - ^ 
in the fora of buff crystals. 

By proceeding in a sisilar Banner but g£ - 

replacing the trice thy lor tfaofocaate by tripropyl- 

orthofotaate there was prepared : - 

4-Cyano-l-(2,6-dicfaloro-4-trifluorccetbyl-~ 



phenyl) -3-cethyl-5-propoxymeehyleneaeinopyrazole , 22? 
a.p. 77-79*C, in the fora of buff crystals. 



230-400 mesh, 0.7 kg cm" 2 ) uaingTichlcrccechane as 
eluent. Evaporation of the eluates gave an orange 
^gun, which Chen resrystailised from a mixture of ethyl 
acecace and hexane Co give 4-cyano-l- (2. 6-dichioro-4- 
trif luorocethylpher.y 1) -3-Bechyl-5-«cha=esulphenylaciao- c 
pyrazole (2.2g). m.p. 160-161'C, in Che form of a pale 
yellow solid. 

' EXAMPLE ~9 " " ~ 

CocDounda Kcs.10, 11 and 27 

A cixcure of 5-amino-4-cyano-l-(2, 6-dichlora- : ^ 
4-trifluorcmethylphenyl)-2-cethylpyra2cle C5g) and « 
p-toluenesulphooic acid hydrace (O.lg) in I 
trimethylorrhoformate (2C=1) was heaced at reflux for .4 
4.5 hours. After cooling, Che reaccion mixture was J 
evaporated Co dryness in vacuo . The residue was -■ • ^ ; 
dissolved is diethyl echer and lefc Co cryscallise at 

0°C. The dark coloured solid was recrystallised frcn ~| 

• • •» 

a mixture of ethanol and water to give 4-cyano-l- 3 
(2, 6-dichloro-4-tr if luorocethy lphenyl) -3-methyl-5- 
methoxymechyleneacinopyra2ole (4.67g), m.p. 75-78*C, - ^ 
in the form of buff crystals. . V. S 

By proceeding in a similar manner butt 2 
replacing the Crime thylortho formate by tripropyl- ^ilig 



orthoformate there was prepared:- 

4-Cyano-l-(2,6-dichloro-4-trifluorocethyl-^^^ 



phenyl) -3-cethyl-5-propoxymethyleneaminopyra2ole, ZSpi:^ 
m.p. 77-79*C, in the form of buff crystals. 



buff-coloured solid (23. Og) . Recrystalli sacion from a 
mixture of ethyl acetate and petroleum ether (b.p. 
6Q-aO°C) gave 5-acetamido-l-(2,6-dichlora-4- 
trifluorcmethylphesyl)-3,4-dicyanopyrazale, 
B.p. 2Q8-2Q9 a C, ia Che fora of white crystals. 

By proceeding in a similar Banner, the 

following phenylpyraxoles were obtained by acylaticn 

of 5-aaino-l-(2 , 6-dichlcro-4-trif luoromethylphenyl)- 
3,4-dicyanopyra2ole with the appropriate acid 
chloride: - 

5-Dichlorcacetamido-l-(2, 6-dichIcro-4- 
trif luoromethylphecyl) -3,4-dicya'ncpyraxole, 
m.p. 186-187"C after purification by trituration with 
carbon tetrachloride and subsequent recrystallisatica ' 
from a mixture of ethanol and water, in the form of in : 
off-white solid. The reaction was performed at ~ - 

laboratory temperature. , *."'• ^ 

5 -Cycloprocylcarbonamido-l-(2 , 6-dichloro-4- _ 3 
trifluoromethylpheayl)-3 1 4,dicyanopyra2ole, *■' * 

B.p. 217-218'C after recrystallisattion from a aixturt ef j 
ethanol and water, In the fora of an off-white ioJLid»*..'2 
The reaction was performed at laboratory temp eta euri«_r - 
5-Pentaaaaido-l-(2,6-dichloro-4-trifluoro-3^;;;| 

Bethylphenyl)-3,4-dicyanopyra2ole in the form of * 4§T: 5 
pale yellow glass. Infra-Xed Absorption bands: .'tjiSJS 
3260. 3100, 2960, 2S40, 2320, 2240, 1730, 1700. l 3l ffjj/5 



830, 820 cm" 1 (liquid film) . The reaction was -sKIiS 



c# . 1fl9 _ Ml 

perforned ac 0°C during Che addition, and at 
laboratory temperature thereafter. 

5-?ropio.namido-l-(2. 6-dichlcre-4-criflucro- 
Eechylphenyl)-3,4-dicyancpyrazole, m.p. 188-139 - C 
after purification by chromatography cn silica (Merck, 
230-400 mesh. 0.7 kg c=" 2 ) using a mixture of 
acecone and hexane (2:3) as eluent, and subsequent 
trituration with toluene, in the form cf a white 
powder. The reaction was performed at laboratory 
temperature. 

By proceeding in a similar manner, but 
replacing the solvent by acetonitrile,' Che following 
phenylpyra2ole was obtained by acylaticn of 5-amino- 
l-(2,6-dichloro-4-trifluoromethylphenyl)-3,4-dicyano- 
pyrazole with trimechylacetyl chloride:- 

l«(2,6-Dichlorc-4-crifluoromethylphenyl)-3,4- 
dicyano-5-(2,2-dimechylpropionamido)pyrazole as whiCe 
crystals, m.p. 202-203 # C from toluene-hexane, and 
after purification by chromatography on silica (Merck, 
230-400 mesh, 0.7 kg ca" 2 ) using a mixture of 
dichloromethane and ethyl acetate (9:1) as eluent. 

By proceeding in a similar manner buc 
replacing 5-amino-l-(2,6-dichloro-4-trifluorometbyl- 
phenyl)-3,4-dicyanopyra2ole by 5-amino-4-cyano-l-(2,6- 
dichloro-4-trifluorcmethylphenyl) -3-trifluoromethyl- 
pyrazol* and by heating under reflux for 13 hours 
there was obtained:- 
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5-Acetacido-4-cyano-l-(2, 6-dichloro-4- 
« crif luorcsethylphenyl) -3-trifluotccechylpyra2ole, 
m.p. 225-227 - C, fron ethyl acetate-hexane, in the f 0fa 
of white crystals. 

EXAMPLE 11 

Cocoounds Wos.17 and 18 

Anhydrous sodius acetate (l.Og) was dissolve 
in stirred acetic acid (4C=1) , and tetracyanoethyleae 
(3.5g) was added at laboratory tecperature. 2-Chloro- 

4- trifluorociethylphenylhycra2isc (5.2fg) was added ia 
one portion, and the mixture was stirred overnight. 
After dilution with water, the precipitated 'solid was 
filtered off Co give, after drying, 

5- aaino-l- (2-chlor o-4-cr if luorocethylphenyl) -3 , 4-dicyans 
pyrazole, n.p. 209-210°C in the for= of a white powder. 

By proceeding in a sisilar canner but 
replacing the 2-chloro-4-trif luorocethylphenylhydrazine 
by 2,3, 5,6-tetraf luoro-4-trif luorcsethylphenylhydrazine 
and with cooling.. during addition of the phenylhydrasine 
Co Che Cecracyanoethylene solution, there was 
prepared:- . 

5-anino-3,4-dicyano-l-(2.3, 5, 6-tetrafluoro-4- 
trif luoromethylphenyUpyrazole, si. p. 2£2-263'C in the 
fora of a buff powder. 



ZXA&Ll 12 

Cacscunds Nos.28 and 29 

Sodium hydride (80-, 0.25 g) was added Co a 
stirred solution of 5-aminc-4-cyano-l-(2,6-diesiora<-4<- 
triflucraeethylphenyl)-3-trirluorcseChyl?yrazole 
(2.S g) in dry tetrahydrofuran (30 ml). After 3 
hours at rcoa temperature, 15-crcwn-5 (1 drop) and 
sethyl iodide (2 g) was »dd&d at 0*C, and Che mixture 
left overnight at room temperature* The solution was 
evaporated .in vacuo , and the residue was dissolved in 
dichlcrocethane (50 mi), washed with water, dilute 
hydrochloric acid and water. After drying over 
anhydrous magnesium sulphate, filtration, and 
evaporation in vacuo a yellow oil was obtained. 
Purification by chromatography using Merck silica 
(230-400 mesh, 0.7 kg ca" 2 ) with dichlorcme thane as 
eluest gave 4-cyano-l-(2, 5-dichloro-4-trif luorcmethyl- 
phenyl) -5-diaethylamino-3-trif luoromethylpyrazole as a 
white solid, m.p. 105-107 # C. 

By proceeding in a similar manner but 
replacing the methyl iodide by ethyl broccacetate, and 
employing dioxan as solvent in place of 
tetrahydrofuran there was obtained 4-cyano-l-(2,6- \ 
dichloro-4-trifluoromethylpheo.yl)-5-echoxycarbonyl- 
methylamino-3-trifluoromethylpyrazole as white 
crystals, m.p. 104-105*C frca ethyl acetate-petroleum 
<€Cb«r. 
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EXAMPLE 13 57 

Compound No -30 

To a suspension of 4-cyano-l-(2, 6-dichloro-iT 
eriflucromethylphenyl)-5-«thoxymethyleneamino-3- ^ 
Crifluoromethylpyrarsle (1.0 g) in methanol (10 ml) 

c 

stirred at room temperature was added sodium 
borohydride (0.17 g). After 2 hours -an-*ddit£onal — 7 
0.17 g of sodium rcrciydride was added, ard arc tier 
0.34 g added after 1 hour. One hour later the 
mixture was poured onto wacer (80 ml) and extracted 
with dichloromechane (3 x 25 ml). The combined 
extracts were dried ever anhydrous magnesium sulphate, 
filtered, and evaporated in vacuo . The whiCe solid 
thus obtained was purified by chromatography on silica -| 
(Merck, 230-400 mesh, 0.7 kg cm" 2 ) with dichloro- f 
methane as eiuent, to furnish 4-cyano-5-methylamino-l- 3 
(2, 6-dichloro-4-trifluorcmethylphenyl)-3-trifluoro- 3 
nethylpyrazole as a white solid (0.6 g) , § 

cp. 200-202 # C. I 

■? 

EXAMPLE 14 * * . * .4 

— — — ^— » 

Compounds No 3. 31. 37 and 38 I 

" I 
Sodium hydride (801, 0.3 g) was added to a § 

stirred solution of 5-amino-4-cyano-l-(2, 6-dichloro- J 

4-trif luoromethylphenyl) -3-trif luoromethylpyrazole J 

(2.9 g) in dry Cetrahydrofuran (50 ml). After 3 * 

hours, 15-crown-5 (1 drop) and Crime thy lace tyl J 

chloride (1.8 g) was zcded t and Che mixture stirred :f 
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oversight. Evaporation iz vacua gave a buff 
semisolid, which was dissolved in dichlcrccechane. 
This sclucion was washed wish -water, dilute 
hydrochloric acid and -wich wacer again and finally 
cried ever anhydrous cagnesium sulphate. Filtration 
followed by evaporacicn in vacuo gave a yellow oil, 
which was purified by chrocacography on silica (Merck, 
40-230 eesh, 0.7 kg c=" 2 ) . Elution wich 

cichlcromeChane gave afcer evaporacion 4-cyano- 
l-(2,6-dichloro-4-crifluorc=ethyl?henyl) -5-(2,2- 

ci=ethylpropiona=ido)-3-trifluorc=eEhyl?yrazole as a 

white solid, m.p. 193-200«C. 

By proceeding in a similar manner but 

replacing the triaechylacecyl chloride by ethyl 

chloroformate there was obtained, after 

recrystallisation froc toluene, 

4- cyano-l-(2,6-dichloro-4-trifluorocethyIphenyl)- 

5 - b is CeChoxycarbonyl)a=ino-3-CrifluorcsechylpyTa2ole 
as white crystals, m.p. 62*C. 

By proceeding in a similar manner but 
replacing the trimechylacetyl chloride by 
cyclopropanecarboxylic acid chloride there was 
obtained 4-cyano-l-(2, S-dichloro-4-trifluorccethyl- 
phenyl)-5-bis-(cycloprcpanecarbonyl) amino-3- 
trifluoromethylpyrazole as a pale yellow solid, 
c.p. 126-127-C. 
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EXAMPLE 15 

Compound No .3? 

A solution of 4-cysno-l-(2 ,6-dichloro-4- 
trif luorccethylphenyl)-5-bis(cyclopropanecarbonyl).. ~~ 
amino-S-triflueromethylpyrasole (1.0 g) is ethancl ^ 
(50 ml) was heated under reflux with saturated scdiits 
bicarbonate solution (25 ml) for 45 minutes. After 
cooling, and evaporation of the solvent in vacuo . the 
residue was diluted with water and extracted with 
dichlorccethane. The extract was' dried over 
anhydrous magnesium sulphate, filtered, and evaporate^ 
In vacuo to give 4-cyano-l-(2, 6-dichloro-4-trifluoro- 
methylphenyl)-5-cyclopropanecarbonanido-3-triflucro- 
methylpyrazole as a white solid c.p. 210-212°C. 

EXAMPLE 16 

Ccssound No. 33 

A stirred mixture of 5-a=ino-4-cyano-l- 
(2,6-dichloro-4-ttrifluoromethylphenyl)-3-trifluoro- * 
methylpyrazole (3.89 g) and brom.oform (13 ml) was 
Created with Cert-butyl nitrite (2.26 ml)' at 'room 
Cemperature. After 15 minutes Che mixture was heated 
Co 50*C for 1 hour, and evaporated in vacuo -to yield a 
red oil. This was purified by chromatography on 
silica (Merck, 40-230 mesh, 0.7 kg cm" 2 ) eluting 
with a mixture of dichlorome thane and petroleum ether 
(1:2) Co furnish 5-bcoffio-4-cyano-l-(2,6-dichloro-4- 
trifluorometbylphenyl)-3-Crif lucrccethylpyrazole as a 
fawn solid m.p. 85-87»C (3.7 g) . 



EXAMPLE 17 

Cocscund No. 34 

- A solution of 5-amino-4-cyano-l-(2 ,6-dichlor< 
4-Crifluorcmechylphenyl)-3-hydroxymethylpyra2cle 
(1.25 g) in dichlorcmethane (10 ml) was added slowly 
to a stirred solution of diethylaminosulphur 
trifluoride_ (0 : 66 g) in dichlorocethane (6 ml) cooled 
to -78*C. After 30 minutes at this temperature the 
solution was warmed to room temperature and stirred 
for 2 hours. The mixture was then poured onco water 
(20 ml) and the dichlorocethane layer was sesaraced, 
dried over anhydrous magnesia sulphate, filtered and 
evaporated in vacuo . The product was purified by 
chromatography on silica (Merck, 40-230 mesh, 
0.7 kg cm" 2 ) eluting with a mixture of dichloro- 
cethane and ethyl acetate (98:2), and subsequent 
recrystallisation from dichloromechane-petroleum ether 
to give 5-aminc-4-cyano-l-(2.6-dichloro-4-trifluoro- 
cethylphenyl)-3-fluoromechylpyrazole as a white solid 
n.p. 139-141 - C. 

REFERENCE EXAMPLE 5 

5-Amino-4-cyano-l-(2,6-dicfaloro-4-trifluoro- 
B8thylphenyl)-3-hydroxymechylpyrazole was prepared as T, 
follows:- 

A solution of 5-amino-4-cyano-l-(2, 6- 
dichloro-4-Crifluoromethylphesyl)-3-ethoxyc»bonyl- 
pyrazole (1.0 g) in dry tetrahydrofuran (13 ml) was 



ereaead under nitrogen with lichiuz bcrchycride 
(0.06 g) with scirricg ac rcoc ceaseracjre for 18 
hours. Erhyl acseace (5 ci) followed by saturated 
sodium chloride solution (5 ml) was added, and Che 
mixture was acidified wich dilute hydrochloric acid 
and extracted with dichlorcrechane. The extract was 
dried over anhydrous magnesium sulphate, filtered, and 
evaporated in vacuo * The. residual oil was purified 
by chromatography on silica (Merck, 40-230 mesh, 
0.7 kg cm ) eluting with a mixture of 
dichlorcmethane and ethyl acetate (1:1), and the pure 
fractions were evaporated vacuo and r ecrystallised 
from ethyl acetate-petroleum ether to give the title 
compound as a white solid m.p. 159-151°C 

5-Amino-4*cyano-l-(2, 6-dichloro-4-trifluoro- 
methylphenyl) -3-e£hoxycarfacnylpyrazole was prepared as 
follows:- 

To sodium hydride (SOI, 0.9 g) in drj ethanol 
(30 ml) was added, with stirring, malononi trile 
(1.98 g). Ethyl chloro-(2,S-dicfaloro-4-trifluoro- 
methylphenyl)hydrazono-acetate (11.0 g) was then added 
with stirring and cooling. The internal temperature 
quickly rose to 20*C and was kept at that for 1 hour* 
before filtration of the pale yellow solid. The 
filtrate was evaporated in vacuo Co give an orange 
solid* The combined solids uere dissolved in ethyl 



acetate, wasned Cvice with writer, drie^cver anhydrous 
magr.esium sulphate,' filtered and evaporated .in vacuo 
Co give an orange solid (11.0 g) . Recrystallisation 
frcm -ethyl acetate-petroleum echar gave che Cicle 
compound as fawn crystals (8.3 g) =.?. 208-2Q9«C. 

Ethyl chloro- (2 , 6-dichior o-4-Cr if lucrcnethyl- 
phenyUhydrazonoacetate was prepared as follows :- 

Sodium nicrice (3.04 g) was added during 15 
minutes co scirred concencraced sulphuric acid (24 ml) 
ac 30-50'C. The solution was cooled Cc 20°C, and 
added dropwise during 15 minutes Co a solution of 
2,6-dichicrc-4-trifluoromethylaniline (9.2 g) in 
acecic acid (90 ml), maincaining ac 35-40°C. This 
solucion was Chen cooled Co +10*, and added dropwise 
Co a scirred solucion of anhydrous scdiu= acecace 
(54 g) and echyl chloroacecbacecace (7. a g) in a 
mixture of waCer (72 nl) and echanol (48 nl) during 45 
minuces with cooling such chac Che eemperacure was 
kesc ac 10*C- After 1 hour aC rood Cemperature Che 
mixture was diluted wich waeer, filcered, and Che 
solid dissolved in dichloromechane. This solucion 
was dried over anhydrous magnesium sulphaee, filcered, 
and evaporaced in vacuo Co give Che Cicle compound as 
a wfaice solid (11.9 g) m.p. 96-93»C. 
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FXAXPIZ 13 



A nixcure of 5-anino-l-(2,6-dichiaro-4J 
CrifluGraoathyrshenylM-trifluotcmethylpyrazaLe: 1 
5 (3.64 g) and N-jbccccsuccinimide (1.73 g) In cac&lon 
tetrachloride (30 ai) was seirrad and heated undjec 
reflux foe 1 hour. Further M-brc=o3uccinimide j 

| j 

(0.39 g) uas added, and raflux was continued for: a 



further 1 hour. 



The oixcure was cooled, filtered, 
and Che filerata waa evaporated _tn vacuo to give! an 



orange solid, 
gave 



EUcrystallisation froa petroleum! ether 



3-ioiflC-4-bc'OBQ-l-(2 , 6-dichlcro-4-trif luorocethy 1- 
-3-Crifluercm«r u " T ' ... - -I 



phenyl) 

crystals (2.6 g) 



lehylpyrasole in the fora of jwhite 
o.p. 1,19-120 9 C. 
By proceeding in a similar manner but 
replacing N-brcsosuccinimida by N-chlorcsuccinisijde 
there was obtainsd 5-aaino-4-chloro-l-(2, 6-dichlJro- 

4-trifluorojnethylphenyl) -3-trif luorocethy Ipyraaol'e as 
white cryscals n. p. 99-100«C. No excess of I 
chlorinating agent waa required in this case. 

RaFcRENCg EXAft?LS 6 
5 -Amino-jl -(2 , 6-d ichloro-4-tr i f luorocethy j - 
phenyl) -3-cri'f luaromethylpyrazole was prepared as. 

follows;- ! 

A soluci'on of 5-aoino-4-carboxy-l- 

I ' 
(2,6-dichloro-4-cri51ucrooechylphenyl)-3-trif luoca- 

( 
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oaehylpyrazola (10. 5 g) in N,if-<iiseChyLanilina j(13 ml) 
was heacac undar raflux foe 3 hours. Tha cccl|ad 
©ixeure was poured onco concencraeed hydrochloric acid 

(15 ol) and axcracead wich acher (4 x 30 nl) . - ! The 
I i 

combined excracc wa3 washed wich 6.N hydrcchLor ic acid 
| ! 

(3 x 30 ol), «jiCh wacar (2 x 30 el), dried overj 

anhydrous magnesium aulphaca, filcared, and avapocaced 

in vacuo . Tha produce was racryscallisad frc=! 

cyclohexana Co give che cicla ccopound (5.7 g) ks 

whice needlas o.p. 126-12a°C. 

5-Aoino-4-carhcxy-l-(2, 5-dichloro-4-cr jf luoeo- 
mechylphenyl)-:!-eriflucr5aechylpyrazole was pra^arad 
as follows:- j 

i 

A oixcure of 3-a=ino-l-(2,6-dichloro-4i 

ecifluoroo:eChylphanyl)-4-caChoxycacbonyl-3-crif ijucro- 
oechylpyrazola (101.2 g; hereinbefore described iin 
Example 4) and aodiua hydroxide (43 g) in wacar J(170 



ol) and oachano;! (550 ol) was scirrad ac room 



i i 

eamperacura for: 2 days, evaparacad in vacuo , andi che 



a. 



rasidua cricuraeed wich diluca hydrochloric acid'. 

The solid was filtarad, dissolved in aChyl acaca 

and che resuleing solucion was washed wich sodium 

I l 
chloride salueicm. Af Car drying over anhydrous ; 

magnesium sulphaee, filcracion. and evaporaCion in 

J T 
vacuo a semisolid residue was occained. This residue 

was CricuraCad vich hexana and che solid was 

cacryseallisedflrom Coluene-hexane Co give che citle 

compound as a cream solid, o.p. 212~215*C. 
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EXAMPLE 19 :•- 

Compound No. 41 

Ethyl chlorofcrmate (1.6 g) was addsd to a 
stirred solution of 5-£=ina-4-cyano-l-(2, 5-dichloro- 
5 4-trifluorc=ethylphenyI}.-3-trifluorcffieChylpyrazole 

(3.9 g) in pyridine (15 ml). After stirring — 
overnight another addition of ethyl chloroformate 
(1.0 ml) was cade, and the mixture was left for a 
further 12 hours. The solvent was evaporated in 
10 vacuo and tht residue was acidified with dilute 
hydrochloric acid, and extracted with 
dichloromethane. This extract was washed with water 
(3x) , dried over anhydrous magnesium sulphate, 
filtered, and evaporated in vacuo . Purification by 
15 chromatography on silica (Merck, 40-230 mesh, 0.7 kg 
cm ) eluting with ethyl acetate - petroleum ether 
(1:1) gave a white solid, which was recrystallised 
from a mixture of dichlorcmethane and hexane to 
furnish white crystals of 4-cyanc-l-(2,6-dichloro- 
20 4-trif luoromethylpheny 1) -5-ethoxycarbonylamino.- 
3-trifluorometfaylpyrazole, m.p. 177-179»C. 

EXAMPLE 20 

Compound Wo .35 

A solution of 5-amino-l-(2,6-<iichlora-4- 
25 eriflucrcnethylphenyl)-3-trifluoromechylpyrazQle 

(3.0 g) in concentrated sulphuric acid (10 ml)" at 0*C 
was treated with fuming nitric acid (9 ml) during 15 



minutes, keeping ehe eemperature at 5-15«C. After 30 
minutes cbe mixture was poured onto excess ice, and 
Che precipitated solid was filtered off and dissolved 

0 

in ethyl acetate. Afcer drying over anhydrous 
maan-siun sulphate, filtration, and evaporacicn in 
vac^c a brown oil was obtained. This oil was 
dissolved in che minimus of echyl acecace and diluced 
with bexane. A pale yellow solid cryscaTfi7eTand~Thi7 
was discarded. The filcrace was evaporaCed in vacuo 
Co give a solid which was recryscallised from 
col-sne-hexane Co furnish a yellow solid. . One 
further r ecryscallisacion from the same solvenc pair 
gave 5-acxno-l- (2, 6-dichloro-A-Cr if luoromethylpheny 1) - 
4-ni:ro-3-erifluoromechylpyrazole as whice cryscals, 
m.p. 214-215 8 C. ' 

EXAMPLg 21 
Coereund No. 4 2 « 

To a solucion of 5-amino-4-cyano-l- 
(2,S-dichloro-4-trifluoromethylphenyl)-3- 
Crifluorccethylpyrazole (2.33 g) in dry tet'rahydro- 
furan (30 ml) was Added wich scirring ac room • 
Camseraeure, a solucion of Cere-butyl niCriCa 
(1.36 ml) in dry CeCrahydrofuran (5 ml) during 2 
minuces. The solucion was Chen heated under reflux 
for 1 hour and cooled, and addi clonal Cerc-butyl 
nicrite (2.72 ml) was added. The solucion was heaeed 
under reflux for 30 minuces, and left Co cool 



15 
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oversight. Evaporation in vacuo gave ac orange oil ^ 
which was purified by chromatography on silica (2ierck, i 
• 40-230 mesh, 0.7 kg cm" 2 ) eluting with 5 
dichlcrcmechane- hexane (1:1). The product was 1 
5 finally recrystallised from hexane Co give i 
4-cyanc-l-(2. 6-dichloro-4-trif luoromethylphenyl)- • .3 
. 3-rtrifluorometiylpyrazole, m.p. 121-123 8 C, as white -rrf 
crystals. 

EXAMPLE 22 | 

10 Cccaourd No. 43 3 

a 

To a solution of 5-amino-4-cyano-l-(2, S- f 
dichlcro-4-Crif luorcmethylphenyl) -3-Cr if luorocethyl- i 
pyrazole (2.33 g) In chloroform (30 ml) stirred at • £ 
room temperaeure, was adi&d iodine (3.0 g) followed by ? 
cere-butyl nitrite (1.1 g) . After 2 hours Che I 
mixture was heated under reflux for 1.5 hours', cooled 1. 
and filtered, and che filtrace was washed wich sodium f 
Chiosulphate solution to remove excess iodine. Afcer 
washing wich water, drying over anhydrous magnesium 
sulphate and evaporation in vacuo , a yellow solid was -• 
obtained. • This was chromatography on silica (Merck, j 
40-230 mesh, 0.7 kg c=T 2 ) eluting with dichloro- | 
methane-hexane (1:2) to give a yellow oil. I 
Dissolution in hot hexane gave, on cooling, 4-cyano- :| 
25 l-C2,6-dichloro-4-trifluorcmetfaylphenyl)-5-lodo-3- *J 
trifluoromechylpyrazole as wnite crystals, f 
m.p. 86-a7 # C. I 

S 
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' EXAHPLZ 23 

Ccssound No. 44 

To dry diisopropylamine (0.135 g) in dry 
tetrahydrofuran (4 ml) stirred at -73 a C under 
nitrogen, was added via a syringe, a solution of 
n-bucyl lithium (0.52 mi of a 2.5 M solution in 
hexane). After warning to room temperature during 1 
minute, the solution was re-cooled to -78°C, and added 
via a syringe to a stirred solution of 4-cyano-l-(2. 6- 
dichloro-4-trifluoromethylphenyl)-3-triflucrsmethyl- 
pyrazole (0.5 g) in dry tetrahydrofuran (4 ml) under 
nitrogen at -78'C. ' The addition, during 2 minutes, 
was exothermic and the internal temperature was 
caintained at -60°C for a further 15 minutes. Methyl 
iodide (0.1 ml) was added. After 1.5 hours at this 
temperature the solution was poured onto excess water 
and extracted with dichloromethane (3x) „ The 
combined organic phase was washed with water, dried 
over anhydrous magnesium sulphate, and evaporated in 
vacuo to give a solid. Chromatography on silica 
(Merck, 40-230 mesh, 0.7 kg cm* 2 ) eluting with 
dichloromethane-hexane (1:3) gave a white solid 
(0.2 g). Recrystallisation from hexane furnished 

4- cyano-l-(2.6-dichloro-4-ttrifluoromechylpfaenyl)- 1 ' J 

5- methyl-3-trifluoromethylpyrazole as white crystals, 
m.p. 90-92 - C. 
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' A mixture of 5-anine-4-«alorosul5bonyl-l- 
(2 . 6-di=hioco-4-wrif luor==ethy lohenyl) -3-trif luoro- 
«thylpyrarole C1.2 t > and disethylanine (17.6 -1 o£ a 
40* aqueous solution) was heated on a steasbath for 1 
hour. cooled, and poured, onco. crushed ice (SO g) Co _ 
give a brown solid. This solid -as filtered, dried, 

and reerystallised frso toluene eo give 
S-scino-l-a.S-di^to-i-trifluorosethyljheayl)- 

4-(H.N-di«chylsulpha=oyl)-3-trifluorocethyl- 
pyrazole (0.8 g) as light brown crystals. ».p. 
177. 6-178. 6'C. 

B-—RSHCS EXAMPLE 7 
S-Asiao-A-chlotosulpbonyl-l- (2 ,6-dichloro- 
4- E ri£luore=eChylphe=ylJ-3-triflucro n ethylpyraz 0 le 

used in the above example was. prepared aa follows:- 
5-Acino-l-(2,6-diehloro-4-erifluorom.thyl- 

ph.nyl)-3-trifluorece=hyl?yrazol. (9.1 g) was added 
porticnwis. to stirred cooled chlorosulphonic acid 
(16.2 tU>. k«PiaS internal teaperature below 
10'C. the orange solution was .tirred at roo» 
eeD p.rature for 30 B inutes. then at 120-C for 5 hour,. 
„d poured onto iced water (300 Bl) to give a pale 
brown .olid. This .olid was filtered, dried, and 
recrystalli.ed from cyclohexan. « give the title 
compound as yellow crystals. 
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' ECAW1S 25 

Coccound No. 4 6 

A solution of 2,6-cichloro-4-trifluoroeethyl- 
phenylhydrasine (3^8 g) and l,l-dicyano-2-cyclcpropyl- 
2-aethcxyethylene (2.23 g) in methanol (30 cl) was 
stirred and treated with sociun hydride (80-, 30 sg) . 
After 4 hours the solution was evaporated in vacuo 'and 
the residue was dissolved in ethyl acetate (40 ml), 
treated with charcoal and washed with water. The 
organic phase was evaporated ^in vacuo , the residual 
oil was dissolved in petroleua ether and crystals of 
5-aisino-4-cyano- 3-cyclopropyl-l-(2, 6-dichloro- 
4-trifluorooethylphenyl)pyrazole, m.p. 197-199'C, were 
obtained. 
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EZAhrLZ 26 
Coesounds Ncs. 43. 49 and 50 

By proceeding in a similar cancer to chat 
hereinbefore described, in Esscple 1, but replacing 
2,4, 6-crichiorcphenylhycrazise by 2, 6-dichloro- 

4-trifluorccethylthiophenylhycrazine, there was 

obtained :- 

5-Asino-3, 4-dicyano-l-{2 , 6-dichloro- 
4-trifluorc=ethylthicphesyl)pyrazole, c.p. 226-227 B C, 
in the fore of an off-white solid, after 
recrystallisation froa toluene. 

By eaploying 2-chlorc-3, 5, 6-trifluoro- 
4-tr if luorocethy Iphenylbydrazine there was prepared :- 

5-Anino-l-(2-cbloro-3 f 5, 6-trifluoro- 
4-tr if luorocethylpheny 1) -3 , 4-dicyanopyrazole, 
a.p. 242-243«C, in the fore cf an orange solid, after 
recrystallisation froc a cixture of echanol and water. 

By eaploying 2, 6-dichloro-3, 5-dif luoro- 
4-er if luorocethy Iphenylbydrazine there was prepared:- 

5-Aainc-l-(2, 6-dichlcro-3, 5-dif luoro- 
4-trif luorocethy lphenyl) -3 , 4-dicyanopyrazole , 
m.p. 245-247'C, in the foes cf an off-white solid. 

REJZaZNCZ SXAKP12 8 
2 , 6-Dichloro-4- trif lucrooethy Ithiophenylhydrazine 
was prepared by following the procedure of Reference 
Exacple 1, by proceeding in a ainilar Banner, but 
replacing the 2, 6-dichloro-4-crif luoromethylaniline by 
2, 6-dichloro'-4-trif luorocethy Ithioani line. 
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Rinazyci example 9 

2- Chloro-3, 5, 6-crifluoro-4-trif luorooethyl- 
phenylhydrazine was prepared as follows 

3- Chloro-2,4, 5, 6-Cetraflucrobenzotrif luoride 
(12.1 g) and hydrazine hydrate (3.4 g) were heaced 
under reflux wish ethanol (50 ml) for 3.5 hours. The 
mixture was poured onco ice/water mixture (500 ml), 
stirred, and the product was filtered. After washing 
with water and drying in a desiccator the citle 
compound was obtained in the form of white crystals, 
c.p. S1-92-C. 

By proceeding in a similar manner but 'replacing 
3-chlcro-2,4,5,6-tetrafluorobenzotrif luoride by 

3.5- dichloro-2,4, 6-trifluorobenzotrif luoride there was 
prepared 2.6-dichlcro-3,5-difluoro-4-trifluoro- 
cethylphenylhydrazine in the form of pale yellow 
crystals, m.p. 78-30'C. 

EXAK?LZ 27 

Co ground No. 51 

By proceeding in a similar manner Co that 
hereinbefore described in Example 2, but employing 

2. 6- dichloro-4-trif luorooethoxyphenylhydrazine there 

was obtained 

5-Amino-l-(2,6-dichloro-4-trifluoromethoxy- 

phenyl) -3, 4-dicyancpyrazole, m.p. 231-232°C in the form 
of a brown solid, after recrystallisation from toluene. 
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RI?I?.I}fC- EXAMPLE 10 

2 , 6-Dichioro-4-trif lucrocechoxyphenylhydrazine U3e ; 
in Che above Example 27 was prepared by following the 
procedure of Reference Example 1, by proceeding in a 
similar manner, buc replacing che 2, 6-dichloro- 
4-trifluorocechylaniline by 2 , 6-dichioro-4-trif luoro- - 
methoxyaniline. The cicle cccpcund was obtained as 
fawn crystals, m.p. 64-65»C. 

EXAMPLE 28 
Compounds Nos. 52. 5'. and 

By proceeding in a similar manner Co chac 
hereinbefore described in Example 3, buc replacing Che 
echcxyethylenecalononitrile by echoxypropylene- 
malononicrile chere was prepared :- 

5-Amino-4-cyano-3-ethyl-l-(2 , 6-diehloro- 
A-Crifluorooechylphenyl)pyrazole in Che form of white 
crystals, m.p. 15a-160*C, afcar recrysta-llisation free 
a mixture of echyl acecace and hexane. 

By proceeding in a similar manner buc replacing tbt 
echoxyetbylenemalononitrile by ethoxy- 
echylenemechanesulphonylaceconicrile, and by replacing 
Che sodium acetate and glacial acetic acid by ethanol 
containing 10 mol I of trie thy lamine at reflux, thers 
was prepared:- ... 

5-Amino-l-(2 , 6-dichloro-4-trifluorcmethyl- 
phenyl) -4-oechanesulphonyl-3-c«chylpyra2ol« ia Ch« lots 
of a white solid, m.p. 195»C, after recrystallijacion 
from a mixture of ethyl acetate and hexane. ■? 



By proceeding in a similar manner but replacing the 
ethoxyethylenemalononi trile by ethoxy- 
ethylenecyancacetic acid echyl ester there was 
prepared:- ■ 

5-Amino-l-(2,6-dichloro-4-erifluoron:ethyl- 
phenyl)-3-ffiechyl-4-ethoxycarbcnylpyrazole in the form 
of white crystals, m.p. 115-118°C after 
recrystallisacion from a mixture of toluene and 
petroleum ether* 

By proceeding in a similar manner but replacing the 
echoxyechylenemalononitrile by ethoxy- 
ethylenemethanesulphonylacetcnitrile, and by replacing 
the 2 # 5-dichloro-4-trifluorcmechylphenylhydrazine by 
2, 6-dichloro-4-trifluoromethcxyphenylhydrazine and by 
performing the reaction in a 1:1 v/v mixture of ethanol 
and triethylacine at ambient temperature, there was 
obtained:- 1 

5-Amino-l-(2 f 6-dichloro-4-trifluorocethoxy- 
phenyl) -4-flieChanesulphonyl-3-ceehylpyrazole, is Che 
fora of a fawn solid, m.p. 1S0-181*C. 



3-Eehoxy-2-oeehanesulphonylbut-2-«ne-nierile, used 
in the above Exaaple 28 was prepared as follows:- 



A mixture of meehanesulphonylacetonitrile (200 g) 
triethylorthcacecate (348 g) and zinc chloride (21 g) 
was stirred in hexane (1200 ml) with" heating under 



head, with additional hexane added Co Che reaction 
cixture as necessary. Hexane (2800 ml) was collected 



REFERENCE EXAMPLE 11 




reflux. 



The diseillaca was collected via a He In tyre 
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• during 8 hours. After cooling, the mixture was g ^2 
'evaporated in vacuo , and re-evaporated arter acdict 0c = f c 
of toluene (100 ml). The residue was dissolved l a J 



re 



echyl acetate and recrys tallised from a mixture of = 
5 echyl acetate wich hexane, twice, Co give white ^ L _ 

crystals, n.p. 99°C, of the title compound. — :| 

EXAMPLE 29 ■. M u 

Compounds Nos. 56. 57. 53 and 59 S c 

By proceeding in a similar manner to that J 
10 hereinbefore described in Example 4, but replacing tit ^ 

2,6-cichloro-4-trifluoromethylphenylhydrazine by . 

2- chloro-3,5,6-trifluoro-4-trifluorcmethylphenyl- § 

hydrazine there was obtained:- g 

5-Aninc-l-(2-chloro-3,5.6-trifluoro- " ' 1 15 

15 4-trifluorcmechylphenyl) -4-cyano-3-crifluoromethyl- t 

pyrazole, in the form of white crystals, J 

n.p. 137-189 9 C, after recrys tallisation »f rom toluene. ~ 

By employing 2,6-dichlcro-4-trif luorcmethyl- 3 

thiophenylhydrazine there was obtained:- r i 2 o 

20 5-Anino-4-cyano-l-(2,6-dichloro-4"-trifluoro- % 

■ 5 

nethylthiophenyl)-3-trifluorcmethylpyrazole, in the _ \*f 
form of pale yellow crystals, m.p. 133. 5-134. 5 a C, af» 8t 5 
recrys tallisation from hexane. 

3y replacing Che 2-chloro-l,l-dicyano- -c-ig 25 

25 2-trifluorcmethylethylene by 2,3-dichlorc-l.l-dicyar.c-/^ 

3- fluoromethyletfaylene -there was obtained:- ";J 



(J* <m 

5-Aaino-3-chlorcclucccceefayl-4-cyaso-l- 

C2 ( 6-dichlora-4-crifluorenechylpheayl3pyrazole in Che 
fcra of a cream solid, a. p. 186-188*C. after 
recrystallisaticc from a mixture of toluene and hexane. 

By employing 2.6-dichloro-3,5-difluoro- 
4-eriflucromechylphenyIhydrazine ehere was obtained 

3-Asino«4-cyano-l-C2.6-dichloro-3.5-difluoro- 
4-crifluorocechyl?henyl)-3-crifluorocech>IpVra^lTTn~" 
Che for= of a light brown solid, m.p. 176-177-C. 

RZ-T.-.ENCZ EXAMPLE 12 
Chlcro-dicyanoechylene used as starting material in 
the above Example 29, net hitherto described in the 
chemical literature was prepared as fellows:- 
By proceeding in a similar manner Co chac 
hereinbefore described in Reference Example 2, buc 
replacing 2-cyano-3-hycroxy-4-chloro-4,4-difluorobue- 
2-enenitrile scdium salt by 2-cyano-3 -hydroxy- 
4-chloro-4-fluorobut-2-enenitrile sodiua salt there was 
prepared 2-chloro-2«chlcrofluoromethyl-l,l-dicyano- 
ethylene as a liquid, b.p. 90«C (46 m=Eg). 

By proceeding in a siailar Banner Co chat 
hereinbefore described in Reference Example 3, but 
replacing methyl chlorcdifluoroacetate by ethyl chloro- 
fluoroacetace, there was obtained 2 -cyano-3 -hydroxy- 

4-<hloro-4-fluorobuc-2-enenitrile sodiua sale as an 
orange-red solid. 



- 132 - . 
EXAMPLE 30 ;3 
Cccsound Wo. 60 . 

By proceeding in a similar manner Co ehac 
hereinbefore described in Example 9, but replacing the * 
trimechylorthcformace by triechylorthoacetate chere w». f 
prepared:- * ' £ 



4-Cyano-l-(2.6-dichloro-4-trifluorcmechyl- " -f 
phenyl) -5-<l-e£hoxyechylideneacino)-3-ffiechylpyra2ole a* J 

.A. 

a white solid, m.p. 50-53 a C, after purification by f 

chrccaccgraphy on silica (Merck 230-400 mesh,. 0.7 kg 1 f 

-2 - - : 

cm ) using dichlorocechane as eluenc. J 

EXAMPLE 31 I 
Coecounds Nos. 61, 62 and' 63 

By proceeding in a similar manner Co chat 
hereinbefore described in Example 10, buc replacing Che ' 
5-amino-l-(2,6-dicbloro-4-crifluorcmeehylpbenyl)- 
3,4-dicyanopyrazole by 5«amino-l-(2, 6-dichloro- 
4-crif luoronechylphenyl) -4-cyano-3-methylpyrazole and 
acylating with succinyl dichloride chere was obcained:- 

4-Cyano-l-(2,6-dichloro-4-trifluoromethylphenyl)- 
3-metbyl-5-succinimidcpyrazole in the form of a whice 
solid, m.p. 202-204»C. after purification by [ 

chromatography on silica (Merck 230-400 mesh, 0.7 kg | 

-2 * 
cm ) using dichloromethane/ethyl acetate (98:2) a* " 

- ! 2 

eluent. ? 



* 



- 1jj - 

Ey proceeding in a similar manner buc replacing che 
5-acinQ-l-(2 ,6-<iichloro-4-crif luoro- 
meChylphenyl)-3.4-dicyanopyrazole by 5-amino- 
l-(2 , 6-dichlcrc-4-criiluoromechylphenyl) -4-meehane- 
sulphcnyl-3-eriflucrcmechylpyrazole, and employing 
aceccnicrile as solvenc for Che acylacion, Chere was 
prepared:- ._ . . . .._ ._ . _ . 

5-Acecamidc-l-(2.5-dichloro-4-crifluoromechyl- 
phenyl)-4-oeChanesulphonyl-3-CrifluoroceChylpyra2ole In 
Che form of a vhiee sciid, m.p. 194-195'C, afcar 
recryscalllsacicn from Coluene. 

By proceeding in a similar manner (Co Example 10) 
buc replacing che 5-amino-l-(2, 6-dichloro- 

4- crifluorocechylphenyl)-3,4-dicyanopyrazole by 

5- affiino-l-(2,6-cichloro-4-erifluorcnechylphenyl)- 
3-meChyl-4-cechanesulphonylpyrazole Chere was prepared 
5-aceca=ido-l-(2.6-dichloro-4-crifluoro=echylphenyl)- 
3-BeChyl-4-Eechanesylphonylpyrazole in Che form of 
yellow crystals, n.p. 202-203°C. 

EXAMPLE 32 

Compound No. 64 

By proceeding In a similar manner Co Chat 
hereinbefore described in Example 11, buc replacing che 
2-caloro-4-erIfluoromechylphenylhydrazine by 
2. 6-d Ichloro-4-niCrophenylhydrazine chere was prepared:- 

5-Aaino-l-{2 . 6-dichloro-4-nicxopheayl) - 
3.4-di-cyanopyrazole, In che form of a pale brown solid, 
m.p. 239-290*C. 



' f * 
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EXAMPLE 33 . j 

Compou nds Kos» 65 and 66 a 

— — ! 

By proceeding in a similar Banner to that - ^ 
hereinbefore described in Example 12. buC replacing tht : 
5 5-aBino-4-cyanc-l-(2.6-dichloro-4-tri£luorcmethyl- _ \ 
phenyl) -3-trifluotcmethylpyrazole by 3-amino- 1 
1- (2 , 6-dichlor o-4- trif lucrome thylphenyl) -3 , 4-dicyano- 
pyrazole and using an appropriate -quant i-ty^sf methyl i 

iodide there was prepared 
10 i-(2,6-13ichloro-4-crifluoroceChylphenyl)- 

3,4-dicyano-5-mschylaminopyrazcle in Che form of a pale 

yellow solid, m.p.' 165-156 9 C, afcer recry scallisacion 

from toluene. 

By proceeding as above, but employing ethyl iodide, 

15 there was prepared: - 

l-(2 , 6-Dichloro-4-trif luorcmethylphenyl) - 
3,4-dicyano-5-ethylaminopyrazole in the, form of an 
off-white solid, m.p. 245-246'C, after purification by 
chromatography on silica (Merck 230-400 mesh, 0.7 kg 

20 cm" 2 ) using a mixture of ethyl acetate and petroleum 
echer (15:85). 



25 
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EXAMPLE 34 

Co=sou-cs Nog. 67. 68, 69. 70. 71. 72, 73, 74, 75. 76. 
77. 78 and 79 

By proceeding In a similar manner to ehac 
hereinbefore described in Example 14, hue replacing the 
5-aminc-4-cyano-l-(2, 6-dichloro-4-crifluorcsechyl- 
phenyl) -3-erif luorocechylpyrazole and Che erimechyl- 
aceeyl chloride by che following phenylpyrazoles and 
acylaeing agencs, Chere were prepared:- 

4-Cyano-l-(2, 6-dichloro-4-czif luorcmechyl- 
phenyl) -5-(N-EeChyl-N-eChoxycarbonylanino)- 
3-Czif luorocechylpyrazole in Che form of a whice solid, 
o.p. 8S-90°C, afcer recrystallisaCion from hexane, 
using 4-cyano-l-(2,6-dichloro-4-crifluoro- 
cechylphenyl)-5-oechylacino-3-crif luorooethylpyrasole 
and echyl chlocoforaace; 

4-Cyano-l-(2,6-dichloro-4-erif luoromeehyl- 
phenyl) -5-(N-aceCyl-N- trice thylaceey lasino) -3-crif luoro- 
cechylpyrazole in Che fore of an off-whice solid, 
m.p. 83.5-84 0 C, afcer recryseallisaeion froc hexane, 
using 4-cyano-l-(2,6-dichloro-4-crif luorcceehylphenyl)- 
5-erieechylacecylacino-3-erifluoromeehylpyTazole and 
acetyl chloride; 
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■ - p'henyD-S-CH-propienyl-H-cricechyUcecylaniao)- 

3 . e «ifluoro» e h,l W r«ol. lB"th. fo» -« » «U*. 
».p. 56-5S.5-C. af:« recrystallisatioo fro- hexane. 
5 using 4-cyano-l-C2.6-dichloro-4.tr if luoro- 
_ n , cliyl?heny i)- 5 -«i«chylac SC yla=i=c-3-=rifl U =r»«echyl-_ 

pytaxole and propionyl chloride; 

l-(2.6-3iei>loto-4-txifluotsEsthylphsnyl)- 
A.aicro.i-trifXuor ; =e=hyl-5.eti= S chyla«C7la=ino- . ■ . 

10 pyrazcle in ch. fcr= of a white .did. cp. 219'C. 

using 5 -a C ir.o-l-(2.6-dichl=r=-4-=ri£luerc M chy 1 ph.nyl). 
4-nitro-3-czi£l U orc= e chylpyra S0 le and cri-ethylac.eyl 

chloride; 

l-(2 . 6-Dichlow-4.crifluoroc8eh7lph.nyl) - 
15 5 -e C hoxycarbon y la=ino-4- tt itrc-3-«ifluorc C e C h y lp y r a2 ol. 

in the for= of pale yellow crystals. 124-C. 

using 5-a=ino-l-(2.6-dichlorc-4-trifluorp=e C hylphenyl). 

A.Qicro-3-crifluoromeChyl?yra2ole anc ethyl 

chloroforsate; 
20 and 3-Chloro-l-<2.6-dichloro-4-Mifluorc«.chyl- 

phe=yl)-4-c7ano-3-trime C ayUe e t 7 laninep y r.«le. 1» ehe 

£or= o£ a whit. .olid, n.p- 203-204'C; 

3-Chloto-l-(2.6-dichlero-4-tri£luoro« e ciiyl- 

phe-yl) -4-cya 0 o-5-bisC«cho* 7 earbonyl) acinopyrazole. la 

2S the for* of an orange cryscallin. .did. -p. 67-69'C; 



o# -137- ai 

and 3-Chloro-l-(2,6-dichloro-4-trifli:oroceti:yl- 
phenyl) -4-cyano-5-ethoxycarbor.ylanincpyrazsle, in Che 
fora of a yellow solid, s.p. 175-175'C; 

[The latter three ccepounds were obtained by 
reaction of 5-aeino-3-chloro-l-(2,6-dichloro- 
4-crifluorocethyIpbenyl)-4-cyanopyratole with the 
appropriate acyl chlorides] 

4-Cyano-5-diacecylaninb-r-(2 ,'6-dichloro- 

4- tr if luorcaetbylphenyl) -3-erif luorcaethylpyrazole in 
Che fora of white crystals, m.p. 138-139°C; 

and 5-(N-Acetyl-N-ethoxycarbon7lanino)-4-cyano- 
l-(2,6-dichloro-4-trifluorcaethylphenyl)-3-trifluoro- 
aethylpyrazole in the fora of a white solid, 
sx.p. 101-102'Cs 

[The above two compounds were obtained by reaction 
of 5-acetylaoino-l-(2, 6-dichloro-4-trif luoro- 
aethyl)-4-cyano-3-trifluoroaethylpyrazole and Che 
appropriate acyl chlorides] and 

l-(2,6-Dichloro-4-trifluorsaethylphenyl)- 

5 - b£ s (ethoxycarbony 1) aaino-3 , 4-dicyanopyrazole and 

* 

1-C2, 6-dIchloro-4-CrifluoromeCh7lphea7l)-5-bis(«ehox7- 
carbcnyl)aaino-A-cfiChane5ulphoa7l-3-cri£ luoromeChyl- 
pyrazole were prepared in a aizilar manner Co Che 
procedure described in Eaacple 14, but replacing Che 
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3 

-•-'=• "i 
5-aniBO-4-€yaao-l.(2,6-<iichlero-A-cri£Iuoroa«eh7l- | 

phenyl) -3-Crif luorocethylpyrazale by 5-aciao- | 
ll(2,6-dichloro-4-crifluorccechylpheayl)-3,4-<iicyaBo- | 

pyrazole and by 5-amino-l-C2, S-dichloro-4-crif lucre- j 
nethyl?henyl)-4-seChanesul?hcnyl-3-trifluorccetthyl- | 

pyrazole respectively. The crinethylacetyl chloride | 

was replaced by Che appropriate quantity of ethyl 1 

chlorof ornate (two equivalents) and 2 equivalents of J 

sodius hydride were also used. The products were white J 

crystals with n.p. 74-76'C, and 14S-151-C. respectively. -| 

EXAhrLI 35 | 

1 

Cocoounds Nos. 79 and SO .» 
> ■ ■ ^ 

By proceeding in a sisilar manner Co that »g 

hereinbefore described in Exasple 15. but replacing Che J 

15 4- C yano-l-(2,6-dichloro-4-trifluoroneChylphenyl)- J 
5-bis(cyclopropanecarbonyl)a=ino-3-crifluocc=echyl- 

pyrazole by l-(2,6-dichloro-4-crifluoroceChylphenyl)- ^ ;| 

5-bis(etbo:eycarbonyl)ani=c-4-=ethanesul?hooyl- ;| 

3-Crifluoromethylpyrazole there was obtained:- ;J 

20 i-(2,6-Dichloro-4-trifluorocethylphenyl)- 3| 

5-etfaox7carbonylanino-4-cethanesulphonyl-3-trifluoro-^ ^ 

methylpyrazole in Che for= cf a white solid, ^ || 

m.p. 138-141-C- 

25 
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By proceeding in a similar manner but replacing Che 
4-cyano-l-(2, 6-dichloro-4-crif luoro- 
cechylphenyl) -5-bis(cycloprcpanecarbcnyl) amino- 

3- Crif luorcmechylpyrazole by l-(2, 6-dichlcro- 

4- Criflucrcmechylphenyl)-5-bis(eehoxycarbcnyl) amino- 
3,4-dicyanopyrazole Chere was obtained:* 

l-(2, 6-Dichloro-4-Crif lucromeCbylphenyl)- 
"*3» 4-dicyano-5-eChoxycarbonylaminopyrazole in che form 
of a whice solid, m.p. 161-153°C. 

EXAMPLE 36 
Ccmccunds Kos. SI and 82 

By proceeding in a similar manner Co that 
hereinbefore described in Example 13, but replacing 
N-hrcmosuccinimide by N-iodosuccinimide Chere was 
obcained:- 

5^Amino-l-(2 , 6-dichloro-4-Crif luoromechyl- 
phenyl)-4-iodo-3-Crif luoroceChylpyra2ole in Che form of 
a whice solid, m.p* 129«C. 

By replacing N-bromosuccinimide by 
N-iodosucciniside, and replacing 5-anino- 
l-(2, 6-dichlcrc-4-trif luorbc:ethylphenyl)-3-Crif luoro- 
cechylpyrazole by 5-anino-l-(2, 6-dicbloro-4-triflucro- 
cethylphenyl)-3-oiethylpyr3Zole (hereinafter described 
in Reference Exacple 13), Chere was obtained 

5-Anino-l- (2 , 6-d ichlor o-4-Cr i f luoronethyl- 
phenyl) -4-iodo-3-cethylpyrazole in the for= of a buff 
solid, c.p. 108-109 # C, after recrystallisation from 
hexane. 



ri?;?>;nc; example 13 

5-Acino-l-(2,6-c:chloro-4-crifluorocachyl- 
.pher.yl)-3-aethylpyrarole was prepared as fallows : . 

5-Aj=ino-4-carbcxy-l-(2,6-dichloro-4-triflucro- 
oethyl?henyl)-3-<cechyl?yra2ale (2S g) was heated to 
19Q°C under nitrogen, and maintained at this 
temperature until gas evolution ceased. After 
cooling, the title compound was obtained (22 g) as a 
yellow gum. 

5-A=ino-4-carboxy-l-(2, 6-dichloro-4-crlflucro- 
cechylphenyl)-3-cechylpyra2ole used above was prepared 
by proceeding in a similar manner to Reference 
Example 6 but replacing 5-amino-l-(2,6-dichloro- 
4-trifluoromethylphenyl)-4-methoxycarbonyl-3-trifluoro- 
cethyl?yra2ole by 5-amino-l-(2, 6-dichloro-4-trifluoro- 
methylphenyl)-4-ethoxycarbcnyi-3-methylpyrarole 
(hereinbefore described in Example 28) , and by 
performing the base hydrolysis at the reflux 
temperature in ethanol for 13 hours. The title 
cocpound was obtained as a white solid, m.p. 1S3-184*C. 

EXAJgLE 37 
Compounds Wos. 83. 84 and 8 5 

By proceeding in a similar manner to that 
hereinbefore described in Example 20, but replacing 
5-aminc-l-(2,6-dichloro-4-trifluoromethylphenyl)- 

3- trifluoromethylpyra2ole by 5-aoino-l-(2, 6-dichioro- 

4- trif luoromethylphenyU -3-cechylsyra2ole, and 



replacirQge mixture of concentrac^uiphuric and 
fuming nitric acids by concentrated nitric acid alone, 
chere was obtained 

^-Aminc-l-(2.6-dichloro-4-crifluorc=ethyl- 
■ Phenyl) -3-=ethyl-4-aitropyra 2 cle in che for* of orange 
crystals, m.p. 229-231-C. after recrystallisation free 
a mixture of toluene and petroleum ether. 

By proceeding i a a similar manner bus replacing 
5-acinc-l-a.6-dichloro-A-crifluofo^hy"r-"~ 
Phenyl) -3-crifluorc=ethyl?yrazole by 5-acecanido- 

l-(2 f 6-dichlcro-4-crifluoro=echyl?henyl)-3-Crifluoro- 
Eechylpyrazole, and replacing Che mixture of 
concentrated sulphuric and fusing nicric acids by a 
mixture of acetic acid and acetic anhydride Co which 
was added fuming nitric acid, there was obtained:- 
5-Acecacido-l-<2,6-dichloro-4-trifluoro- 

* 

=echylphenyl)-4.nitro.3-Crifluorc=ethylpyrazole in Che 
form of a cream solid, a. p. 194-195'C. 

By proceeding in a similar manner but replacing 

5-aaino-l-a,6-dichlcro-4-trifluorc=echyl- 

Fhenyl)-3-trifluoron:ethylpyra2ole by l-(2, 6^Iichloro- 

4.Crifluoro=ethylphenyl).3-trifl U crccethylpyra2ole. and 
replacing the mixture of concentrated sulphuric and 
fuming nitric acids by acetic anhydride Co which was^ N 
added fuming nitric acid, there was obtained:- 1 ~' 

l-(2,6-Dichloro-4-erifluorocethylphenyU- 
4-niCro-3-erifluoromethylpyra2ole in the form of an 
orange solid, m.p. 110-112-C, afcer recrystallisacicn 
from a mixture of coluene and bexane. 



R;?»?.-.VC- EXAMPLE 14 
l-(2 , 6-Qichioro-4-erif lucrcnechylphenyl) - 

• A^' g 

3- crif luorcaethylpyrazsle used in Che above Exaspi e ZT^^ 
was prepared by Che procedure described in ExacpU 21 •• Jm 
by replacing 5-acino-4-cyano-l-(2, 6-dichloro- s*' 3 

4- crifluorccechylpheayl) -3-crif luorcceehylpyrazole by 3 

5- a=ino-l-(2,6-dichloro-4-CrifluorooeChylphenyl)- — 1 
3-trifluor==ethyl?yrazole. The Cicle cccpound wa3 '"'^ 
obtained as a pale yellow oil. |§ 

5-Acec2=ido-l-(2,6-dichloro-4-trifluorccethyl- •• •: .'3 
phenyl) -3-crif lucrceethylpyrazole used in the above 2 
Example 37 was prepared by Che procedure described in 
Example 15, buc replacing che 4-cyano-l-(2, 6-dicblcro- J 
4-Crifluorc=echylphenyl)-5-bis(cyclopcopanecarbonyl)- 
anino-3-Crifluoroeechylpyrazole by 5-bis(acecyl) acino- f 
l-(2,6-dichioro-4-erifluorocechylphenyl)-3-erifluoro- 
cethylpyrazcle. The Cicle cccpound was obcained as ' 

t 

whice crystals, a.p. 142-144*C, after r ecrystsllisation 
froc ethyl acetate and hexane. 

5-Bis(acetyl)anino-l-(2,6-dichloro- 
4-crifluoroceehylphenyl) -3-trifluorozaechylpyrazcle, 
used above, was prepared by Che procedure of Exacple 19 
buc replacing 5-a=ino-4-cyano-l-(2, 6-dichloro- 

4- crifluorocechylphenyl)-3-erifluaromeChylpyrazole by 

5- a=ino-l-(2,6-dichloro-4-erifluoromeehylphenyl)- 
3-crifluorocecfaylpyrazole, and the eehyl chlorof orsace "■ 
"by acecyl chloride. The cicle cocpound was obcained 

as a whice solid, c.p. 130-131*C. -iv 



Cocoour.d Nos. 86, 37 and 89 

By proceeding in a similar manner Co Chac 
hereinbefore described in Exacsie 21, but replacing Che 
5-a=ino-4-c7sno-l-(2, 6-dichloro-4-crif luoromechyl- 
phenyl) -3-Crif luorcsschylpyrazole by 5-amino- 
l-(2,6-dichlcro-4-Crifluorc=echylphenyl)-3-niechyl- 
4-oeChanesuIphonylpyrazole, Chere was obcained 
l-(2,6-dichlcro-4-Crifluorccechylphenyl)-3-me£hyl- 

4- oeChanesulphonyIpyrazole in Che form of yellow " 
cryscals, m.p. 168-I55 9 C. 

By proceeding in a similar Banner but replacing Che 

5- aminc-4-cyano-l-(2, 6-dichloro- 

4- crif luorocethylphesyl) -3-cr if luororaeehylpyrazole by 

5- anino-4-cyano-l-(2, 5-dichloro-4-crif luoromechyl- 
phenyl) -3-fluoropyrazole, chere was obcained 4-cyano- 
l-(2,6-dichloro-4-erifluorcr;echylphenyl)-3-fluoro- 
pyrazole in Che form "of whice cryscals, m.p. 12Q-121 0 C. 

l-(2, 6-Dichloro-4-criflucrcceChylphenyD- 
4-meChanesulphonyl-3-erifluorcmechylpyrazole was 
prepared in a similar manner by replacing 5-asino- 
4-cyano-l-(2,6-dichloro-4-crif luorccechylphenyl)- 

3- trifluoromechylpyrazole by 5-acino-l-(2, 6-dichloro- 

4- Crifluorocethylphenyl) -4-meChanesulphonyl-3-Crif luoro- 
meChylpyrazole. The Cicle compound was obcained in 
Che fora of whice needles, m.p. 154-155°C. 



Cccoound No. 89 

By proceeding in a similar cancer Co chac 
hereinbefore described in Example 22, but replacing tijf 
iodine by anhydrous cupric chloride, and by replacing 
Che chlorofora by anhydrous acetcnicrile, Chere was . 
obcained:- ^ 

5-Chloro-l-(2 f 6-dichloro-4-Crifluc«cechyl- — 

phenyl) -4-cyano-3-erif luorccechylpyracole in Cfae fora - 
of a yellow oil, afcer purificaeicn by chromacography . 
on silica (Merck, 40-230 cesh, 0.7 kg err" 2 ) elucing 
with a mixture of cichlorocechane and hexane (1:2). 
Infra-Red Absorpcicn bands: 2250, 1495, 1405, 1325, 
1160 ca^diquid fila) 

EXAMPLE 40 

Compound Sos> 90 and 91 

By proceeding in a similar canner Co Chac 
hereinbefore described In Exacple 24, but replacing She 
diaeehylasine by Che appropriate amines Chere was 
prepared Che following phenylpyrazoles:- 

5-Aaino-l-(2,6-dichloro-4-crifluorceeehyl- 
phenyl) -4-(N-«cfay lsulphamoyl) -3-Crifluoroice Cfayl- 
pyrazole in Che for= of a cream solid, m.p. 200*C, 
afcer reeryseallisaeion frcn a mixture of eoluene and 
pecroleuo ether. 

5-Amino-l-(2, 6-dichloco-4-CTifluoromeChy.l- 
phenyl) -4-(N-meChylsulpfaanoyl)-3-txifluorcceChyl- 
pyrazole in the fors of a lighe brown solid, 
ffl.p. 199-200 S C, afcer reeryseallisaeion froc coluene. 



W EXAMPLE 41 JP 

Ccsnour.cs Nos. 92 and 93 

Trif luoroacecic anhydride (3.5 cl) was added 
crcpwise to a stirred mixture of 851 w/v hydrogen 
peroxide solution (0.56 ml) in dichlorccethane (15* ml) 
maintaining at 0-lQ°C. After warming to 2Q°C during 5 
minutes, a solution of 3-anino-l-(2 » 6-dichicro- 
A- trif lucrosethyl-phenyl) -4-cy anocyrazole (1.0 g; 
hereinafter described in Reference Example 15) in 
dichlcrtmethane (10 ml) was add^d dropwise over 5 
minutes. A temperature rise of 10°C was observed 
curing Che addition, and the mixture heated under 
reflux for 1.5 hours. After cooling, the solution was 
poured onto excess water, and Che organic solution 
washed in turn with solutions of sodium bicarbonate and 
sodius bisulphite. Drying over anhydrous magnesium 
sulphate, followed by evaporation in vacuo gave a buff 
solid, which was purified by chromatography on silica 
(Merck, 40-230 mesh. 0.7 kg c=~ 2 ) eluting with 
cichlorc=ethane. The resultant white solid was 
recrystailised from a cixture of dichlorccethace apd 
hexane to give 

l-(2,6-dichloro-4-trifluorceethylphenyl)-4-cyanc- 
3-aitrocyrazole as white crystals (0.7 g) , 
o.p. 153-165 , C, 




By proceeding in a similar manner buc replaci- 

3- acino-I-(2 , 6-cichloro-4-trii iuarccechyl- 
• phenyl) -4-cyanc?yrazole by 5-a=ino-l-(2, 6-dichloro- 

4- crif luccocechylphenyl) -3 . 4-ci cyanopyrazole 
(hereinbefore described in Example 2), there was ; 
obtained : - 

l-(2,6-Dichloro-4-trifluorc=eehylphenyl)- : 

3,4-dicyano-5-nicropyrazole as orange crystals, 
«.p. 138-140-C, after recrystallisation free 
cycluhexane. 

?S?zZlXCZ EXAMPLE 15 
3-Amino-l-(2,6-dichloro-4-:rifluoromethyl- 
phenyl)-4-cyanopyrazole was prepared as follows :- 

A solution of 3-tert-butoxycarbonylaninc- 
l-(2, 6-dichloro-4-trif luoromethylphenyl)-4-cyanopyrazo 
(2.8 g) in echanol (100 nl) was created with 501 v/v 
hydrochloric acid (10 ol) , and the mixture .heated under 
reflux for 1 hour. After standing overnight at rocn 
temperature, sodium carbonate was added to pK 8, and - 
the mixture extracted three tines with 
dichloroeethane. The extract was washed. with water, 
dried over anhydrous magnesium sulphate, and evaporated 
in vacuo to give a buff solid. Recrystallisation from 
a mixture of ethyl acetate and petroleum ether gave the 
title compound (1.4 g) in the form of white crystals, 
m.p. 159-150»C. 

3-tert-Butoxycarbonylamino-l-(2,6-dichloro- 

4-trifluorcmethylphenyl)-4-cyacc?yrazole was prepared 
aa follows:- 



A BixcuJFof 2-carbcxy-4-cyanc- ^ 

1 -C2.6-dlchloro-i.cri£luoroc«chylph«nyl)pyra2ol« (II g) 

and thionyl chloride (35 =1) and N, N-di=ethylfor=amide 
(3 drops) was heated under reflux for 2 hours. The 
solvent was evaporated in vacuo , and re-evaporated in 
vacuo afcer addirion of dry Coluene (20 ml). The 
resultant gun was dissolved in dry acetone (50 ml) and 
stirred, whilst a solution of "so*diu=" alicTlYTg) "i7~ " 
water (15 ml) was added during 5 minutes keeping at 
10-15-C. After 30 minutes the mixture was poured onto 
water (250 ml) and extracted with dichlorocethane (3 x 
80 =1). The combined extract* was washed with water, 
dried over anhydrous magnesium sulphate, and evaporated 
iH_va£H£ at equal to or below 40«C to give a buff solid 
(13 g). 

The resulting aside was dissolved in dry toluene 
(200 ol) and heated under reflux for balf-an-hour, with 
smooth evolution of nitrogen. After cooling, this was 
Created with tert-butanol (40 g) , and the mixture 
heated under reflux overnight. After evaporation in 
vacuo, the resulting brown oil (; 5 g) was purified by * 
chromatography on silica (Merc*. 230-400 mesh, 0.7 kg 
«r 2 ) cluting with dichlorocethane and ethyl acetate 
(98:2) Co give Che title compound (8.0 g) as a white ^ ' 
solid, a. p. 154-155'C' 



3-Carboxy-4-cyanc-l-(2,6-dichlorc-4-crifluoro- 
sechylphenyl)pyra2ole was prepared as follows:- •;. 

A suspension of 4-cyano-l-(2, 6-dichlcrc- 
4-crifluoromethylphenyl)-3-ethoxycarbcnylpyra2ole 
(5.0 g) in echanol (100 si) was Created wish a solution 
of sodius hydroxide (0.63 g) in wacer (15 si) and 
stirred ac rocs eesperature for 1.5 "hcursl "After 
evaporation in vacuo ac equal Co or below 40*C, Che 
residue was dissolved in waCer (150 cl) and extracted 
wich dichlorocachane (1 x 100 ml). This extract- was 
back-washed wich water (2 x 50 si) , and che essoined 
aqueous solutions brought to pH 1 with dilute 
hydrochloric acid, and Chen excracted with ethyl 
acetate (3 x 50 si). This extract was dried over 
anhydrous sagnesius sulphaee, and evaporated in vacuo 
to give a buff solid (4.6 g) . Recryatallisation fros 
a mixture of toluene and hexane gave Che f Cide cscpound 
in Che fora of buff crystals (4.4 g) , a. p. 203-205*C. 

4-Cyano-l-(2,6-dichloro-4-Crifluorosethyl- 
phenyl)-3-«ehcxycarbonylpyra2ole was prepared by 
following Che sechod described in Exasple 21, and 
replacing 5-asino-4-cyanc-l-(2, 6-diebloro-4-Crif lucro- 
sethylphenyl)-3-trifluoroseChylpyra2ole by 5-asinc- 
4-cyano-l-(2 t 6-dichloro-4-crifluorosethylphenyl)- 
3-«thoxycarbonylpyra2ole. The ticle cospound was 
obcained in Che fora of buff crystals, m.p. 198-19S*C. 



ECASrLZ 42 
Compounds Nos. 94, 95 and 96 

Silver(I) fluoride (5 g) was added in portions 
during 40 minutes Co a vigorously stirred solution of 
l,l-dichloro-2,2-dicyanoethylene in acetcnitrile (15 
ml), maintained at 0-10°C by external coding. The 
stirring was continued at rccc temperature for 1 hour, • 
and the solid -filtered-«ff.- -The -filtrate containing 
l,l-difluoro-2,2-dicyanoethylene was stirred and cooled 
whilst a solution of 2, 6-dichloro-4-trif luoromethyl- 
phenylhydrazine (4.9 g) in acetonitrile (15 ml) was 
added dropwise at 5'C. After stirring overnight the 
solid was filtered off and the filtrate evaporated in 
vacuo to give a dark orange oil (6 g) . This was 
purified by chromatography or silica (Merck, 230-400 
mesh, 10 lb in ) eluting with dichlorocethace to 
give a white solid. Recrystallisation from a cixcure 
of cyclohexane and ethyl acetate gave 5-amino- 
l-(2, 6-dichloro-4-trifluorocethylphenyl)-4-cyano- 
3-fluoropyrazole (0.9 g) as a white solid, 
n.p. 193-194'C. . 

By proceeding in a similar manner but replacing Che 
2, 6-dichloro-4-triflucromethylphenyl- hydrazine by 
2,6-dichloro-4-trifluoromechoxyphenyl- hydrazine and by 
employing 1, 1-dicfaloro- 2,2-dieyanoechylene instead of 
1,1-difluoro- 2,2-dicyanoethylene, and by using diethyl 
ether as solvent, there was prepared 
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5 -amino-3 -chlor o-l- (2 , 6 ~d i ch lor o-4- tr i f luc rose thoxy- 
phenyl) -4-cyacopyrazole in Che fora of a yellow solid, 
e.p. 175-177 # C. 

By proceeding as immediately above but replacing 
Che 2,6-dichloro-4-triflu=raaechoxyphenylhydrazine by 
2,6-dichloro-3,5-difluarc-4-crifluoramethylphenyl- 
hydrazine, Chere was prepared 5-aaino- 

3- cbloro-4-cyano-l-(2 . 6-dichloro-3 , 5-dif luoro- 

4- trifluoronechylphenyl)pyrazole, in Che fora "of yellow 
crystals, m.p. 2Q6-208°C. 



Compounds Ncs. 97, 98,- 99, 100. 101. 102 and 103 

A scirred soluCioa of 4-cyano-l-(2,6-dichloro- 
4-trif luoroaethylphenyl) -2-trif luoromethy lpyrazole (1.5 
g) in dry Cetrahydrofuran cooled Co -73*C. was CreaCed 
wich a solution of n-bucyl lithium (2.6 K in hexane, 
1.71 ml) dropwise under nitrogen. The temperature was 
kepc below -65»C during the addition, and the resultant 
solution kept at -78 a C for 1 hour. A solution of 
Crimethylsilyl chloride (0.56 ml) in -dry 
eetrahyd.rofuran (2 ml) was Chen *dded t dropwise, during 
2 minutes. The mixture was allowed to reach room 
Cemperacure over 2 hours, lefc overnighc and evaporated 
in vacuo Co give a pale yellow solid. This was 
dissolved in dichlorome thane, washed with water, dried 
over anhydrous magnesium sulphate, and evaporated in 
vacuo . The produce was recrystallised from hexane Co 



EXAMPLE 43 



give 4-cyanc»-(2,6-dichloro-4-cri£iua«echylphe::yl3- 
3-trifluorccethyl-5-trit:ethylsilylpyrazole as white 
crystals, m.p. 108-U0*C. 

By' proceeding in a similar manner buc replacing Che 
trimethylsilyl chloride by Che reagents listed below, 
Che following phenylpyrazoles were obtained:- 

5-Cerc-auC7ldioechylsilyl-4-cyano- 

l-(2,6-diehloro-4-tri£luorccethylphenyl)-3-triflucro- 
methylpyrazole in Che fora of white crystals, 
m.p. 113-115 S C; from tert-butyldimethylsilyl chloride, 
4-Cyano-l-(2,S-dichloro-4-tri£luoromethyl- 

phar.yl)-5-Eethylthio-3-Crifluorocethylpyrazole, in the 
'form of a white powder, m.p. 73-74 B C; from 
me thy 1 th i ocy ana c« . 

4-Cyano-l-(2,6-dichloco-4-trifluoromethyl- 
phenyl)-3-trifluoromethyl-5-Crifluorc=ethylthiopyrazole, 
in the form of white crystals, m.p. 120-122»C; frca 
bis[trifluoromethyl]disulphide. 

•5-Carbbxy-4-C7ano-l-(2,6-dichlcrc-4-trifluoro- 
methylphenyl)-3-trifluoromethylpyrazcle, in the fora of 
. a white solid, m.p, 177-179 B C, by pcuring Che lichiaced 
pyrazole solution onto a large excess of powdered solid 
carbon dioxide. 

By proceeding in a similar manner but replacing che 

4-cyano-l-(2,6-dichloro-4-eri£luoro- 

methylphenyl)-3-Crifluoromethylpyrazole by 

l-(2,5-dichloro-4-Criflucrom«ehylphenyl)-4-niero- 
3-tr.ifluoromethylpyrazole, ehere was prepared:- 



.6-Dichloro-4-crifluorc=e?5yl?he=yl)- 
4-oi:ro-3-crifluorccech7l-5-cri=achylsiIylpyras3ls, £ a 
Che for= of a pale green soLid, c.p. 101-103'C. 

2y proceeding in a similar Banner but replacing the 
4-cyano-l-(2, 6-dichloro-4-triflucro- 
cechyl?henyl)-3-Crifluorocecfaylsyra2cle by 
4-cyano-l-(2,6-dichloro-4-trifluorccethylphenyl)- 
lIffiYchyl-3-t~rif luorceethylpyrasole (hereinbefore 
described in Exacple 23), there was preoared:- 

4-Cyano-l-(2,6-dichlorc-4-crifluorc=echyl- 
pher.yl)-3-criflucroce£hyl-5-cri=echylsilylceChyl- 
pyrasole, in che forrj of a colourless oil. 
Infra-?.ed Absorption bands: 2250, 1400, 1325, 1260, 
1180, 1150, 860c=" 1 (liquid file) 

Nuclear Magnetic Resonance: chesical shift (delta) for 
-Si-CH?- 2.8ppn in dinetnylsulphcxide-Dg 



EX&^LZ 44 

Compound No. 104 

' Sociun nenhoxide (0.3 g) was added to an ice cold 
stirred mixture of 4-cyano-l-(2, 5-dichloro- 
4-crifluoroBethylphenyl)-5-bis(phenoxycarbonyl) aaino- 
3-trifluoronethylpyra2ole (3.1 g) in cechanol (30 ml) » 
and heated under reflux for 2 hours. This was poured^ 
onto water (200 ml) and extracted with V r 
dichlorooethane. Th« organic solution was washed tfi^Jj 
sodiun carbonate solution, then with water, dried over 
anhydrous magnesiua sulphate, and evaporated In .J. 



vacuo. The resulcant whice solid was 4-cyano- 
1-C2 , 6-dichioro-4-trif lucromechylphenyl) -5-methoxy- 
carbonylaaino-3-CrifiucrcmeChylpyrazole, m.p. 182-183°C. 

RZJZRZNCZ EXAMPLE 16 

4- Cyano-l-(2,6-dichloro-4-erifluorocechyl- 
phenyl) -5-bis-(phescxycarbonyl) amino-3-trif luorocethyl- 
pyrazcle used in Che above Example 44 was prepared by 
following the procedure of Example 14, but replacing 
trimethylacetyl chloride by phenyl chloroformace. The 
title compound was obtained as a white solid, 

m.p. 1S3-16S 9 C. 

EXAiMPLS 45 
Compounds Nos. 105 and 106 

5- Carbamoyl-4-cyano-l-(2 , 6-dichloro- 

4-trif luoromeehylphesyl)-3-trifluoromeChylpyrazole 
(3.57 g) was heated to 200°C with phosphorus pentoxide 
(2.82 g) with stirring. After 3 hours,- the cooled 
product was Created vich ice, and extracted with 
dichloromethane (3 x 50 ml) . The organic solution was 
washed with water, dried over anhydrous magnesium 
sulphate, and evaporated in vacuo to give a solid. 
Recrystallisation from bexane gave l-(2, 6-dichloro- 
4-trifluoromethylphenyl)-4,5-dicyanc-3-trifluoromethyl- 
pyrazcle in the form of white crystals (1.8 g) , 
m.p. 80*C. 
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By proceeding ia a^milar manner buc 

riplaeing the 5-carbamcyl-4-cyano-l-(2 , 6-cichloro- 

A.Crifluor5= s chyIphea 7 l)-3-criflucrc=e!:hylpyr a2 ol e by 

5-aniao-3-carbanoyl.l-(2 t 6-dichIoro.4-Crifluoroca C hyi 
5 phenyl) -4-MCfaaMsulphcnylpyrazola there was prepared 

5-Aaina-3-cyaao-l-(2.6-dichlcro-4-trifluoro- 
mechylpbeayl)-4-a:echaResulphccyl?yTa20le ia the form 
.of a *biti-solid, -a. p. 214*C. 

RIFI7.ISCZ EXAMPLE 17 

10 5 - C5 ^^anoyl-4.c7ano-l-C2,6-dichloro- 

4-crifluoronethylpheayl)-3-crifluorccechylpyra2ole 
used ia the above Example 45, was prepared as follows: 

5-Carbcxy-4-cyanc-l-(2,6-dichlora-4-trifluoto 
mechylpheayl)-3-criflucronechylpyrazole (6.0 g; 
15 - hereiabefcre described ia Example 43) was added to 
taioayl chloride (30 mi) and the stirred solution 
heated Co reflux for 4 hours. The solvent was 
evaporated in vacuo, aad re-evaporated after addition 
of dry colueae (30 ml). * The resultant oraage oil was 
dissolved ia dry echer (10 ml) aad added dropwise to a 
stirred solution of ammonia (0.83, 20 ml) cooled by an 
ice bath. After stirriag overnight, water (150 ml) 
was added, and the mixture extracted with 
dicfalorometfaane (3 x 50 ml). The conbiaed extract 
was washed with water, dried over anhydrous magnesium 
sulphate, aad evaporated in vacuo to give a white 
solid (7.0 g). Recrystallisation from a mixture of 
ethyl acetate and petroleum echer gave the tide 
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compound (4^g), in che form of white^ryscals. m.p. 

iso-iai 9 c. 

5-Affiino-3-carbanoyl-l-(2,6-dichloro- 
4-trifluoro=2thylphenyl)-4-me chanesulphcnylpyrazole 
used in the above Example 45 was prepared by Cbe sane 
procedure, but by replacing the 5-carboxy-4-cyano- 
l-(2,6-dichloro-4-trifluoromethylpbenyl)-3-trifluoro- 
mechylpyrazole by 5-amino-3-carboxy-l-(2, 6-dichloro- 
4-trifluorocethylphenyl)-4-methai:esulphonylpyrazole. 
The title compound was obtained in the foes of an 
off-white solid, m.p. 223-224°C. 

5-Amino-3-carboxy-l-(2,6-dichlbro-4-erifluoro- 
nechylphenyl)-4-Eeehanesulphonyl?yrazole used above 
was prepared as follows:- 

5-Amino-l-(2, 6-dichloro-4-trif luorctnethyl- 
phenyl) -3-echoxycar bony 1-4 -oechanesulphonylpyrazole 
(8.15 g) was added to stirred 801 sulphi/ric acid 
(80 ml), and heated at 100»C for 5 hours. After 
cooling, the solution was poured onto ice, che solid 
filtered off and dried over phosphorus pentoxide in a 
vacuum desiccator. Recrystalltsation from a mixture 

of methanol and petroleum 'echer gave the title 

compound as a white solid, m.p. 203-205 B C. 

5-Amino-l-(2 t 6-dichloro-4-trifluoromethyl- 

phenyl) -3-ethoxycarbonyl-4-ffietbanesulphonylpyrazole, 

used above, was prepared by the procedure of Reference 

Example 5, by replacing malononicrile by 



methanesulphonylacetocitrile. The^title compound 
obtained in the form cf a white solid, m.p. 255*C, 
afcer recrystaliisaticn from ethanol. 

EXAMFL5 46 

Caggound No. 107 

A solution of methylcagnesius iodide 

[prepared_from magnesium (0.25 g) and methyl iodide 

(1.5 g) in diethyl ether (25 ml)], was created wich a^' 

solution of l-(2,6-dichlcro-4-trifluorcmethyl- 

phenyl) -4-cyano-3-tr if luorocethylpyrarole (2 g) in ^ : 

r 

diethyl ether (20 ml), drcpwise. The resulting pale 
yellow solution was re fluxed for 24 hours, cooled, and 
treated with hydrochloric acid (2N, 10 ml). After 
stirring for 0.5 hour at rocm temperature, Che 
reaction mixture was diluted with ether (50 ml). The 
ethereal extract was washed with water (50 ml), dried 
over anhydrous magnesium sulphate, and evaporated in 
vacuo to give a yellow gu=. This was purified by 
chromatography on silica (Merck, 230-400 mesh, 0-7 kg 
cm"^) eluting with a mixture of dichlorooethane and 
petroleua ether (4:1) Co give ' 

4-acecyl-l-(2 , 6-dichloro-4-crif luorcme tbylphenyl) - 

3- trifluoromethylpyrazole as a white solid, m.p. 134*C« 

ESAMFLZ 4 7 
Coeoounds Hos. 108 - 116 

A scirred solution of 5-amino-l-(2,6-dichloro- 

4- Crifluoromethylphenyl)-4-methylthio-3-CrifluoromeChyl 
pyrazole (1.0 g) in chloroform (40 ml) was treated 
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with c-chlcroperbenroic acid (0.42 g), pcrcionwise ac 
rcoc tecoerature. After stirring for 6 hours, Che 
solution was diluted with dichlcrcsethane and washed 
ia cum with sodiun sulphite solution, scdius 
hydroxide solution, and water. The solution was 
dried over anhydrous magnesium sulphate, and 
evaporated in vacuo to give a yellow oil. 
Purification by.chromatography on silica (herck, 
230-400 mesh, 0.7 kg ca~ 2 ) elucing wicfa 
dichlorocethane-ethylacetate (4:1) gave 5-acino- 
l-(2, 6-dichloro-4-trifluoro=ethylpher.yl)-4-cethyl- 
sulphicyl-j-Crifluorccechylpyrasole ia the form of a 
white solid, m.p. 142-145»C with decomposition. 

By proceeding In a similar manner but 
replacing 5-amino-l-(2, 6-dichloro-4-trif luorcmethyl- 
phenyl)-4-cethylchio-3-trifluorocethylpyra2ole by Che 
appropriate alkylchio pbenylpyrazoles there were 
prepared :- 

5-Acino-l-(2 , 6-dichloro-4-trif lucrccethyl- 

phenyl)-4-echylsulphinyl-3-trifluorocethylpyra2ole ia 
Che form of a wfaice solid, m.p. 170«C free 5-amino- 

l-(2,6-dichloro-4-Crifluorocechylphenyl)-4-echylcbio- 
3-Crifluorooechylpyrazole. 

5-Aaino-l-(2 , 6-dichloro-4-trif luorc=ethyl- 
pheayl)^.« C hylsulphinyl-3-mechylpyra2ole in Che fora 
of a buff solid, m.p. 157-153'C from 5-aoino- 

l-(2,6 > -dichloro-4-crifluorooechylphenyl)-4-ethylcfeio- 
3-cethylpyra2ole. 
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5-Amino-4-cyano-l-(2, 6-dichloro-4-erif luoro-n" 
methylsulphinylphesyl)-3-tr if luoromethylpyrazole, i a 
Che fora of an orange solid, a. p. 76"C, frcn 5-amino- ^ 
4-cyano-l-(2, 6-dichlaro-4-trifluorocetbylthiaphenyl).~l': 
3-trif luorcaethylpyrazole. ? • 

4-Cyano-l-(2, 6-dichloro-4-trif luorcaethyl- 



phenyl) -5-ne thy lsuiphinyl-3-tr if luoromethylpyrazole, 
' in the fora of whice crystals, m.p. 97-98*C, from 

4- cyano-l-(2,6-dxchloro-4-trifluoromethylphenyl)- 

5- cethylthio-3-trifluoroce£hylpyrazole. i 

By proceeding in a similar manner but 
replacing 5-amino-l-(2, 6-cichloro-4-trifluorcmethyl- 
phenyl) -4-cethylthio-3-trifluoronetbylpyrazole by the 
appropriate alkylthiophenylpyrazol.es, and employing 2 
molar equivalents of m-chioroperbenzoic acid there was 
prepared:- 

5-Aaino-l-(2,6-dichloro-4-trif l'uoroeetbyl- 
phenyl) -4-ethylsulphcnyl-3-trif luoromethylpyrazole, in 
'the fora of white crystals, m.p. 206-207'C, frcn 
5-anino-l-(2,6-dichloro-4-trifluoromethylphenyl)- 
4-ethylthio-3-tzif luoromethylpyrazole. 

5-Aaino-l- (2 , 6-dichloro-4-tr if luoronethyl- 
phenyl) -4-ethylsulphcnyl-3-methylpyrazole t in the fora 
of a white solid, m.p. 193*C, from 5-amino- 
l-(2,6-dichloro-4-trifluorcnethylphenyl)-4-ethylthio- 
3-methylpyrazolfi. 
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By proceeding In a similar manner but 
replacing Che 5-aaiao-l-(2 , 6-dichloro-4-trirlucro- 
meChylphenyl)-4-eechylthio-3-trifluorocethylpyrazole 
by 5-anino- 1-(2, 6-dichloro-4-trif luorocethylphenyl)- 

4- n-propylthio-3-cechylpyrazole, chere was obtained 

5- aEinc-l-(2,6-dichloro-4-crifluorcseChylphenyl)- 

3- mechyl-4-propai:esulphonylpyrazole in the fora of a 
white solid, m.p. 145.5-147»C. 

By proceeding in a similar manner there was 

prepared 

5-Aaiac-l-<2 , 6-dichlcro-4-trif luorcmethyl- 
phenyl) -4-trichlorcaethanesulphonyl-3-methylpyrazole 
in the fora of a pale pink solid, m.p. 183-184°C, frcn 
5-aaino-l-(2,6-dichloro-4-trifluoroaethylphesyl)- 

4- trichloromethylthio-3-methylpyrazole. 

EXAMFLZ 43 
CoBoounds Nos. 117, 118 and 119 < 

A mixture of bis[5-a=ino-l-(2,6-dichlcro- 
4-trifluoromethylphenyl)-3-methylpyrazole-4-yl]- 
disulphide (4.0 g) , sodium dithionite (2.02 g)-and 
sodium hydroxide (0.46 g) was stirred and heated under 
reflux in a mixture of ethanol and water (60 ml, 1:1) 
for 4 hours. The cooled yellow solution was created x 
with ethyl iodide (2.17 g) and the mixture stirred and 
heated under reflux for 2 hours. After evaporation 
in vacuo , the yellow gum was dissolved in ether 
(100 ml), washed with water, dried over anhydrous 
magnesius sulphate, and re-evaporated in vacuo. The 
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-e;s hv ehrocaccgraphy cn silica - -3 
result gun was purified by chr- • ... ..^ 

u n 7 c-" 2 ) elueing with -3 
CHe-ck, 230-400 mesh. 0./ kg c- ; . ... ^ 

u ro £«r-*-h 5-acino-l-(2.6-dichloro- 
dichloromecbane, CO fur-.J- 

4.,-^luorooechylpheayl)-4-«chyltiilo 

i-A m ta 117'C, after 
in c« fo» of « «*«• * olli ' B - P - 

recryscallisacion £«= he«n.. _ 

^^^h.^,!^^- 1 " ia the fo ; B o£ 1 

lid « P 112-C. retaliation | 

a white solid, m.p- w » ^ 

free hexane. * 

• • . s ioi la r 'Banner out .« 

By proceeding in a sihh ^ 

placing Che scdiu* hydroxide by scdiun carbonace. 

be Ul -dUe by n-propyl iodide « , 

phenyl) .4-n-propylchic-3-cethy lpy~»le in che 

a whice solid, «.p. 100-102-C. 

vrrr-L?3CZ S AMPLE 18 -;; 

. \ n g-dichloro.4-crifluoromechyl- • 
Bia[5-Acino-l-C2.6-dicnioro .- 

-M.-A-ylldisulphide was prepare* 
phenyl) -3-«neChylpyra«le-4 yl]*« P | 

as follows:- » 
(3 .o g; ia Eatt9U i0> U * - S 



20 el). The mixture was heaced under reflux for 8 
hours, concentrated to half volume in vacuo , cooled in 
an ice bath, and sodium hydroxide solution added until 
Che pfi reached 9-10. The precipicated product was 
filtered, washed with water, and dried in vacuo to 
furnish the title compound (2.63 g) as an amorphous 
yellow powder, m.p. 211-213 a C. 

EXAMPLE 49 
Compounds Nog. 120 and 121 

A solution of ethyl magnesium bromide, 
prepared from magnesium (0.57 g) and ethyl bromide 
(2.6 g) in dry diethyl ether (25 ml), was added 
dropwise to a stirred solution of 5-amino- 

l-(2,6-dichloro-A-trifluoro=ethylphenyl)-4-thiocyanato- 
3-trifK.oromethylpyrazole (5.0 g) in dry ether (50 ml) 
ae -20-C. After stirring for a further 2 hours at 
room temperature, water (130 ml) was carefully added, 
and stirring maintained for 0.25 hour. The ether 
layer was separated, dried over anhydrous magnesium 
sulphate, and evaporated in vacuo to give a yellow 
gum. Purification by chromatography on silica 
(Merck, 230-400 mesh, 0.7 kg cm" 2 ) elucing with 
dichlorcme thane-petroleum ether (1:1) gave a product, 
which recrystallised from hexane to furnish 5-acino- 

l-(2 t 6-dichloro-4-crifluoromethylphenyl)-4-echyithio- 
3-trifluorometbylpyrazole. in the form of white 
needles. a.p. 115-116.5 •<:.' 
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By proceeding In a similar manner, but 



replacing Che ethyl magnesium iodide by methyl 



magnesium iodide Chere was obtained:- -i-::^ 

3-Acicc-l-(2 f 6-dicfaloro-A-crif lucromechyl- 
phenyl) -4-methylrhio-3-trif luo'romethylpyrazole, in ehe* * 



-It 

3 



10 



form of a white solid, m.p. 108°C, after 
recryscallisacion from hexane. 

EXAK?L£ 50 
Compounds Nos. 122 and 123 

10 A stirred mixture of 5-amino-l-(2 , 6-dichlcro-" 

4-trif lucromethylphenyl)-3-trifluoromethylpyrazole 
(0.7 g) and pocassium thiocyanate (0.55 g) in methanol 
(15 ml) was treated with a solution of bromine (0.3 g) 
in methanol (2 ml) at 0-5*C Stirring was maintained 

15 at this temperature for 1.5 hours, and the mixture was 
poured onto ice water, and brought to pH 9 by the 

m 

addition of sodium carbonate. The product was 
filtered, washed with water and dried. Purification 

by chromatography en silica (Merck, 230-400 mesh, 0.7 

5 .20 
20 kg cm*) elu'eing with dichlorome thane gave 



15 



5-amino-l-(2,6-dichloro-4-trif luoromethylphenyl)- 
4-thiocyanato-3-trifluorometfaylpyrazole, in the form f 
of a white solid, m.p. 49-50*C. 
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By proceeding in a similar Banner but 
replacing 5-s=ino-l-(2,6-dichloro-4-trifluorcnechyl- 
phenyl) -3-trif luorocethylpyrazole by 5-acino- y 
l-(2,6-dichloro-4-trifluoro=ethylphenyl)-3-cethyl- 
pyrazole there was obtained 5-acino-l-(2, 6-dichloro- 
4-trifluorocethylphenyl)-3-=ethyl-4-thiocyanato?yrazole 
in the form of a white solid, m.p. 133. 5 - C, after 
recrystallisation froc a sixture of hexane and ethyl 
acetate. 

EXA*?L£ 51 

Corns cund No. 124 

By proceeding in a similar manner to that 
hereinbefore described in Example 4, but replacing the 
2 , 6-dichlor o-4-trif luoromethylphenylhydrazine by 
2, 6-dichlor o-4-methanesulphonylphenylhydrazine there 
was obtained :- 

5 -Amino-4-cyano-l-(2 , 6-dichioro'-4-methane- 
sulphonylphenyl) -3-trif lucromethylpyrazole in the form 
of white crystals, m.p. 270-272*C. 

R£J-?.£HC£ EXAMPLE 19 
By proceeding in a similar manner to that 
hereinbefore described in Reference Example 1, but 
replacing the 2,6-dichloro-4-trifluororaetfaylaniline by 
2,6-dichloro-4-methanesulphonylaniline, there was 
prepared: - 

2 t 6?Dicbloro-4-aiethanesulphonylphenylnydra2iae 
in the form of white crystals, m.p. 163-166*C. 



10 
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Ccasound No. i?s 



- 164. 
EXAMPLE 52 



20 



To a stirred ice cold solution of 5— ao 
1 -«' Wle "«o-4-e.lf llI a eeB . eh7lphM7l) . 3 ^ _ 
mazole (2.0 , , la chlorofora (w =I) 

W.31 ,J «, added dropv lse , solueieo of eriei , ota _ 
"thanesulphenyl eSlaride (U2 g) u cMotofer _ 
• CIO cl). n . relulElBg br0Bo soluciac bm sji __^ ^ 
0-C for 2 hours, tt „ « roeB ee=pera£UTe fot 2 
•»«,. A further addUica of CrlcMorssecha!!e _ 
sulphesyl chloride (0.3 ») was m.rf. • 
"irred for 2 hours at rooc Ce = peracure. Vace- 
(100 =1) and diehloro^cnane (100 al) .„ tl)ea ^ 
«d the ,r S8a ic layer washed rteh water (1 , leo B ,, 

over anhydrous .agnesiun sulphare and evaoorated 
I^£H£Co gI vea y ello« 8UB(2 . 9j; . ^ ^ 
purified by chrooacosraphv on , iUea 
«*. 0.7 ks ^-2; e:uclag vitb diehloto=e£iiane _ 

PeC " lei= eCi " O'S) «o Sive a BhIte loU4 
.(0.S8 „. Reory.talllsatlon from be„ne S av. 
i- S cino.l.(2.S-d I chloro-4.trifl UO ro B . e!l7l p h , a7l) . 

3 ~ tt ' W - ertrt *««*7l«Mop,««ol. In the for= of 
wbic« crystals, m.p. 156"C. 
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EXAMPLE 53 

Cocsound No. 126 

m-Chiorcperhenzoic acid (2.1 g) was added to 
a solution of 5-acino-4-c7aco-l- (2 , 5-dichloro- 
4-trifluoromethylthiophenyl)-3-trifluorcmethylpyrazole 
(2.3 g) in dichlcrcmeehane (20 cl) cooled to 10 °C. 

After stirring overnight at room temperature, the 

solution was heated under reflux for 4 hours, cooled, 
and a further addition of m-chloroperbenzoic acid 
(2.1 g) made. The mixture was stirred at room 
temperature for 4 hours and heated under reflux for 4 
hours. The cooled solution was washed with sodium 
bicarbonate solution (20 x 20 ml), then with water 
(2 x 20 ml), dried over anhydrous magnesium sulphate, 
filtered, and evaporated in vacuo to give an orange 
solid. Purification by chromatography on silica 
(Merck, 100-230- mesh. 6.7 kg c=~ 2 ) eluting with 
ethyl acetate-petroleum ether (1:9) gave 4-cyano- 
l-(2,6-dichloro-4-trifluorocethanesulphonylphenyl)- 
5-nitro-3-trifluorocetbylpyrazole (0.5 g) In the form 
of an orange solid, m.p. 163-169*C. 
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EXAKFLS 54 

. Ccssourtd No. 127 

To a scirred solution of diethylasiscsulphu- 
trifluoride (1.5 g) in dichloromethane (13 cl) cooled 
Co ~7Q*C, was added dropwise under nitrogen a solution 
of 1- (2, 6-dichlcro-A-Crif luorcznethylphenyl)-4-f orayl- 

3- trifluorcnethylpyrazole (3.1 g) in dichlorcce thane 
(17 nl). After 1 hour at •70°C t the mixture was 
allowed to stand at room temperature overnight, then 
poured onco excess iced water. Extraction with 
dichlorccechane gave a solution which was washed with 
water (2 x) , dried over anhydrous magnesium sulphate 
and evaporated in vacuo to give a brown oil 

(3.26 g) • Purification by chromatography on silica 
(Merck, 40-230 mesh, 0.7 kg cm" 2 ) fluting with 
hexane-etbyl acetate (5:1) gave l-(2, 6-dichloro- 

4- trif luoromethylphenyl)-4-difluoromethyl-3*trifluorc- 
cethylpyrazole (1.15 g) [from ethyl acetate-hexane] in 
the form of a pale yellow solid, sup. 88-9Q'C* 

REFERENCE EXAMPLE 20 
A mixture of 4-cyano-l-(2,6-dichloro- 
4-Crif luoromethylphenyl)-3-trifluoromethylpyrazole 
(5.0 g; hereinbefore described in Example 21) and 
formic acid (120 si) was Created with Raney nickel 
(5.1 g) and the mixture heated under reflux 
overnight. After cooling, 'the mixture was filtered, 
and the filtrate diluted with water (900 ml) and 
extracted with diehlorcmethane (4 x 100 ml). The 



cocbined extract was washed wich sodiuc bicarbonace 
solucion (2 x), Chen wich wacer (1 x) , dried over 
anhydrous ragnesius sulphaee, and evacoraced in vacuo 
Co give a brown solid (3.7 g) , m.p. 80-82 a C. This 
was l-(2,6-dichloro-4-erifluoro- 
mechylphenyl)-4-for:ayl-3-erifluGracethylpyra2ole. 

EXAMPLE 55 

CoBQound No, 12 S 

To a scirred solucion of 5-anino-4-carboxy- 
l-(2, 6-dichloro-4-trifluorocethylphenyl)-3-trifluoro- 
methylpyratcle (15.0 g; hereinbefore described in 
Reference Example 6) in dry Cecrahydrofuran (50 ml) 
was add&d, under nitrogen, a solucion of borane- 
Cecrahydrofuran complex (1 Molar, 27.5 g) during 10 
minutes keeping at -20*C. The solucion was allowed 
Co reach room Cemperacure and scirred overnight. A 
further addition of the borane was cade '(10 el), and 
Che solucion heated under reflux overnighc. After 
cooling, a further addicion of Che borane (20 ml) was 
made, and Che solution again heated under reflux for 4 
hours. After cooling, sodiun hydroxide (6 N) 
solution was added Co pH 11, and Che solucion 
extracted wich diehloromechane. The organic phase 
was washed wich water, dried over anhydrous cagnesium 
sulphate, and evaporated in vacuo Co give a brown 
oil. Purification by ehrosacography on silica 
(Merck, 40-230 mesh, 0.7 kg cm" 2 ) elucing wich 



ICC • 

hexane-eehyl aceeace (2:1) gave 5-asiao- 

l-(2 f 6-dichloro-4-Crifluorocechylphesyl)-4-ffiechyl-. 

3-erif luoromechylpyra2ole (2*0 g), from 

toluene-heaane, m.p. 97-10Q # C, in Che fora of white 

crystals. 



CLAIMS 



1. A method fcr the control of arthropod, pi an . 
nematode or helminth pests at a locus which comprises 
treatment of the locus with an effective amount of a 
compound of the general formula: 




wherein Y represents a halogen atom, the cyano or nitro 
group or a group RS0 2 , RSO or RS in which R represents a 
straight- or bcanched-chain alkyl group containing from 1 
to 6 carbon atoms which is unsubstituted or substituted 
7 0 by one or more halogen atoms, a cycloalkyl group 
containing from 3 to 5 carbon atoms, a straight- or 
branched-chain alkenyl group containing from 2 to 6 
carbon atoms, the thiocyanato group, the sulphamoyl group 
which is unsubstituted or substituted by one or two 
15 straight- or branched-chain alkyl groups which may be ±n« 
same or different and contain from 1 to 6 atoms, the J^i 
carbamoyl group whieh may be unsubstituted or substituted 
by one or two straight- or branched-chain alkyl groap«?=. 
which may be the same or different and contain from 1 tEP 
20 6 carbon atoms, a straight- or branched-chain 



alkoxycarbonyl group containing frca 2 to 7 carbon a tens , 
a straight- or branched-chain alkar.cyl group containing 
from 2" to 7 carbon atoms, or a straight- or 
branched-chain alkyl group containing fron 1 to 6 carbon 
5 atoms which is unsuhstituted or substituted by one or 
nore halogen atoas, Z represents the hydrogen atoa, or 

the amino group -HR 2 ^ 2 wherein R 1 and R 2 , which may be 

the sane or different, each represents a hydrogen atoa or 
a straight- or branched-chain alkyl group (containing 
10 froa 1 to 6 carbon atoas, and which is unsuhstituted or 
substituted by straight- or branched-chain alkoxycarbonyl 
of 2 to 5 carbon atoas) , cycloalkyl group containing fron 
3 to 6 carbon atoas, forayl group, straight- or 
branched-chain alkanoyl group (which contains from 2 to 7 
15 carbon atoms or together form a 5 or 6 meabered cyclic 
iaide with the nitrogen atoa to which they are attached 
and themselves are unsuhstituted or substituted by one or 
more halogen atoms) or cycloalkylcarbonyl group (which 
.contains froa 4 to 7 carbon atoas) or straight- or 

20 branched-chain alkoxycarbonyl group (which contains from 
2 to 7 carbon atoas and themselves are unsuhstituted or 
substituted by one or more halogen atoas) , or Z 
represents a straight- or branched-chain 
alkylsulphenylamino group containing froa 1 to 4 carbon 

25 atoas, a straight- or branched-chain alkoxyaethyleneamino 
group containing froa 2 to 5 carbon atoms which is 
unsuhstituted or substituted on methylene by a straight- 



or branched-chain alkyl group containing from 1 to 4 ;~=1 
'carbon atoms, cr represents a halogen atom, a straight-"^ 
cr branched-chain alkyl group containing fron 1 to 4 m 'l 
carbon atoms, the carbcxy group, or a straight- or 
5 brariched-chain alkyl thio, alkyl sulphinyl or 5 
alkylsulphcnyl croup containing from.l to_6_ carbon_.ji£na*t. 

* 

which is unsubstituted or substituted by one or acre ■ f 
halogen atoms,' cr represents a straight- or 
branched-chain trialkylsilylaethyl group containing froa 
*i 0 1 to 6 carbon atoms is each alkyl group which cay be the 
same or different, a trialkylsilyl group containing froa 
1 to 6 carbon atoms in each alkyl group which may be the 
same or different or the cyano or nitro group, R 3 
represents a halogen atom, a straight- or branched-chain 

15 alkyl' or alkoxy .group containing from 1 to 4 carbon atoms 
which is unsubstituted or substituted by one or more 
halogen atoas, a straight- or branched-chain alkyl thio or 
alkylsulphinyl croup containing froa 1 to 4 carbon atoms 
which is substituted by one or more halogen atoms, the . 

20 nitro or cyan© group or a straight- or branched-chain 
alkylsulphonyl group containing from 1 to 4 carbon atoms 
which is unsubstituted or substituted by one or more 
halogen atoas, and R 4 represents a halogen atom, a cyano 
or nitro group or a straight- or branched-chain .alkyl 

25 group containing froa 1 to 4 carbon atoas which is 
unsubstituted cr substituted by one or acre halogen 
atoms, or a cycloalkyl group containing from 3 to 6 



carbon atcss^^nd n represents an i.-.tage^ fzoa 1 t: S 
inclusive, and, when Z represents a carhoxy group, salts 
thereof with pesticidally-acceatable bases, provided that 

« 

R 4 , Y and 2 do not simultaneously represent three groups 
5 of the same genus selected frca the genera (i) nitre, 
(ii) cyano, (iii) halogen and (iv) unsubstituted alkyl. 

2. A method according to clais 1 wherein in general 
formula I (a 3 }~ represents 2,4 ,5-trTchloro,- - 
2,3,5,6-tetrachloro, 2-chloro-4-trifluoromethyl, 

10 2,3,5,6-tetrafluoro-4-triflucremethyl, 
2,6-dichloro-4-trifluoroeethylthio, 
2-chlor c-3 , 5 , 6- tr if luo r o-4- tr if luo r cae thyl , 
2,6-dichlore-3,5-difluoro-4-trifluorcmethyl, 
2,6-dichloro-4-nitro, 

15 2 , 6-dichloro-4-tr if luoromethylsulphinyl 
2,6-dichloro-4-methanesulphonyl or 

2 , 6-dichloro-4-tr if luorocethanesulphonyl substitution. 

3. A method according to elaia 1 wherein in general 
foraula I (S 3 ) n represents 2,S-dichloro-4-trifluoromethyl 

20 or 2,6-dichlcro-4-trifluoroaethcxy substitution. 

4. A method according to any one of claims 1 to 3 
wherein the compound of general foraula I is 
5-anino-l- (2 , 6-dichloro-4- tr if luorcaethylphenyl} -3 , 4- 
dicyanopyrasole , 

25 5-aaino-l-(2,S-dichlorc-4-trifluoroaethylphenyl)-4- 
methanesulphonyl-3-trifluoromethylpyrasole," * 
4-cyano-l-{2,«-dichloro-4-trifluoremethylphenyl)-5^feis 



(ethoxycarbcnyl) aninc-3-trifluorcnethylpyrazole, ~~7^ 
5-amino-l- (2, 6-dichloro-4- trifluoremethylphenyl)-4- 
intfthanesulphonyl-3-methylpyrazole, ~':Jz 
1- (2,6-dichloro-4-trifluoromethylphenyl)-5- 

5 ethoxycarbonylamino-4-nitro-3-trifluoromethylpyraxolt/": 
5-amino-3-cyanc-l- (2,6-dichlcro-4-trifluoromethylphenyl) 

m 

4- methanesulphonylpyrasole, or 

5- amino-l- (2,S-dichloro-4-trifluorcmethylphenyl)-3- 
methyl-4-methylthiopyrazole. .» 

0 5* An arthropodicidal , plant nematocidal or 

anthelmintic composition which comprises at least one * 

compound of general formula I, or a pesticidally \ 

* * «i 

acceptable salt thereof , in association with one or sort 

compatible diluents or carriers yith the provisos that ! 

5 (1) when the composition comprises a single compound of 



general forUa (I) wherein R 4 « nd 2 represent 

methyl, Y represents thiocyanato and (R 3 ) n represents 2-, 

3- or 4-nitro, 4-methyl, 4-chloro or 2,4-dinitro 

substitution; or R 4 represents methyl, Y represents 

5 cyano, Z represents unsubstituted amino and (R 3 ) n 

represents 4-chloro, 2,4-dichloro , 3,4-dichlero, 

3-chloro-4-methyl or 2-aethyl-4-chloro substitution, the 

composition is not an association of a single compound of 

general formula I alone with water or a common organic 

10 solvent; (2) when the composition comprises a single 

compound of general fcrmula (I) wherein R represents 

methyl, Y represents cyano or CONHj, Z represents 

ansubstituted amino and (R 3 ) n represents 3- or 4-fluoro 

substitution; or R 4 represents ethyl, Y represents cyano 

15 or CONH,, Z represents unsubstituted amino and (R 3 ) n 
» 2 

represents 3- or 4-chlcro, 2-, 3- or 4-fluoro or methyl, 
3-broco or 3-nitro substitution; or R 4 represents propyl, 
Y represents cyano or C0NE 2 , Z 

represents unsubs-titutad amino and (R 3 ) n represents 
20 3-fluoro substitution? or R 4 represents methyl, Y 
represents sulphaaoyl, Z represents chloro and (R 3 ) n 
represents 4-chloro substitution; the composition 
comprises an agriculturally acceptable surfaee active 



1 
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agent or a feedstuff; (3 J when R 4 represents methyl, * 
represents nitro, and 2 represents chlero cr R 4 
represents chlcro, Y represents nitro, and 2 represent, 

methyl and (R 3 ) R represents 4-nitro, the composition 
5 comprises a pharmaceutical^ acceptable adjuvant or 

afeedstuff or is substantially sterile and pyrogen- free 

or is in unit dosage foes; and (4) excluding compositions 

comprising 

l-(4-nitrophenyl)-3-nitro-4-pyrazole-earbonitrile or 
70 carboxamide. 

6. A compound of general formula I, wherein the 

various symbols are as defined in claim 1, and salts 
thereof, with the exclusion of the compounds wherein: R 4 
and 2 both represent methyl, Y represents thiocyanato and 
15 (R3, n "Presents 2-, 3- or 4-nitro, 4-methyl, 4-chlcro or 
2,4-dinitro substitution; R 4 represents methyl, Y 
represents cyanc, 2 represents unsubstituted amino and 
(R ) n represents 4-chlorc, 2,4-dichloro, 3,4-dichloro, 

3- chloro-4-aethyl cr 2-methyl-4-chloro substitution? R 4 
20 represents methyl', Y represents cyano or C0NE 2 , 2 

represents unsubstituted amino and (R 3 ) R represents 3- or 

4- fluoro substitution; R 4 represents ethyl, Y represents 
cyano or C0HH 2 , 2 represents unsubstituted amino and 
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yl. Y ;rT (R J B ce;.-Hu:s 3- or 4-ehlorb, 2-, 2- or 4-fluoro or 



resent! 



methyl, 3-brcso or 3-nitrc substitution? 
. R< "Ptwenta propyl, y represents cyano or CSNHj, 2 

tion .f represents unsubstituted amino and (R 3 ) represents 

n 

oc Z 5 3-«"ro substitution; R 4 represents methyl, Y represents 

sulphamoyl, z represents chloro and (R 3 ) fi represents 
:positions 4-chloro substitution; R 4 represents methyl, Y represents 

nitro, and 2 represents chloro or R 4 represents chloro, Y 
Le oc represents nitro, and 2 represents methyl and (R 3 ) n 

10 represents 4-nitro; and R 4 represents nitre, Y represents 
3 cyano or C3NE 2 , 2 represents 

" ltS 4 hydrogen and (R 3 ) n represents 4-nitro substitution. 

erein: R 7. A compound according to 6 wherein (R 3 ) n 

ymato an< represents 2, 4,6-trichloro, 2,3,5,6-tetrachlero, 

,-chloro oi 15 2 -chloro-4-tri£luoromethyl, 

* 2,3,5,S-tetraflucro-4-tri£luoromethyl, 
:ino and 2 , S-dichlcro-4-tri£luoromethylthio , « 

icbloro,^ 2-chloro-3,5,6-tri£luoro-4-trifluorcmethyl, 
-* iCtl? * 2,6-dichlcro-3,5-di£luoro-4-trifluoromethyl, 
' : 2 ° 2,6-dichloro-4-nitro, 

«ents 3- c 2,6-dichloro-4-txifluoroaethylsulpfainyl, 
represent. 2,6-dichloro-4-methanesulphcnyl or 



no *nc" 
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2,6-cichloro-4-triflucccaethanesulphonyl substitution." ^• 
i' a ccapound according to claim 6 wherein (X 3 ) n ^ 

represents 2,6-dichlorc-4-triflucromethyl or 
2,6-dichloro-4-triflucrc=ethcxy substitution. 
59. A csnpcund according to claim 6 which is 

5- aainc-1- (2 . 6-dichlor o-4- tr if luo r cae thy 1-pheny 1) -3 , 
dicyanopyrasole, 

5-a=ir.o-l-(2 f 6-dichloro-4-trifluoromethyL-phenyl)-4- 
aethanesulphonyl-3-trifluorosethylpyrasole, 
10 4-cyanc-l-(2,6-diohio.ro.4-trifluoronethyl-phenyl)-5-bis 
(ethoxycarbonyDanino-3-trifluoroaethylpyrasole, 
5-a=ino-l-(2,6-dichloro-4-tri£luorcaethyl-?henyl)-4- 

aethanesulphcnyl-3-methylpyrasole, 
l.(2,6-dichloro-4-triflttoroaethylphenyl)-5- 
15 ethoxycarbonylaaino.4.nitro-3.trifluoroaethyl-pyrazole, 
5 .aaino.3.cyano.l-(2,6-dichloro-4-trifluoroaethylphenyl) 

-4-sethane sulphonylpyrasole or 

5-aaino-l-(2,6-dichlcro-4-trifluoroaeth , yl-Ehenyl)-3- 

aethyl-4-aethylthiopyrasole. 
20 10. A process for the preparation^ a coapoand of 
general foraula I depicted in claia 1 wherein^e variot 
.ysbcls are as defined in claia 6 which comprise.: 
(A , when the coapound of general foraula I conforms 

to the general' foraula: 



WO 87/0 3791 




-PCTiGBi 6/00781 



IA 



wherein Y' represents the cyano or nitro group or 'a group 



RS0 2 , RSO or RS,jvherein R ia as defined in claim a, a 

straight- or branehed-chain alJcoxycarfeonyi group ! 

3 containing from 2 to 7 carbon atoms, or a straight^ or 

branched-chain alJcyl group ccncaining from 1 to 6 Larben 

! • j 

atoms which is urwubsti fates or substituted by anej or 

more halogen a tenia, 2» represents the unsubstifcuteji amino 
group or a straight- or branched-chain alJcyl groupi 



10 containing from 1 



to 4 carbon atoms, and R 5 represents a 



fluorine, chlorine or bromine atom, the cyano grouji or a 
straight- or branehed-chain aikyl group containing from 1 
to 4 carbon atoms ivhich ia unsubstituted or substituted 
by one or more halogen atoms, or a cycloalkyl grouij 
'5 containing from 3 to 6 carbon atoms, 

(i) the reaction of a compound of the general ■ 

formula: 



2079 




II 
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wherein R 3 and n are as defined in claim 1, or an acic 
addition salt thereof with (1), when R 5 in the compour 
of general formula IA represents a fluorine, chlorine 
bromine atom, an optionally halogen* tad straight- or 
5 branched-chain alxyl group containing from 1 to 4 cart 
atoms or a cyclsalicyl group containing from 3 to 6 car 
atoms , a -compound "of -the -general -formula: - ■ - - 



5 / \5 III 



wherein Y* and R 5 are as hereinbefore defined, R 6 
10 represents the cyano group or a straight- or 

branched-chain alkanoyl group containing from 2 to 5 
carbon atoms and R 8 represents a straight- or 
branched-chain aikoxy group containing from 1. to 4 ca: 

« 

atoms, the hydroxy group or a fluorine, chlorine or 

15 bromine atom, or 

(2) when R 5 in the compound of general formula IA 
represents the cyano group, Y* represents the cyano g: 
and 2* represents the unsubstituted amino group, with 
te tr acy anoethylene i 

20 optionally isolating, before its cyclisation to the 
compound of general formula IA, the intermediate of 
general formula: 



acic 

rine 2, 



or 
cart 
» ear 
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C=C5™ — (/ 



wherein R 3 , n , R 5 , R 6 and T . are as hereinbefore defined 
formed by reaction of a cc= ? cund of general formula II ' 
with a compound of general foraula in or 
S tetracyano- ethylene; 

(B) when 2* in general foraula IA represents the 

unsubstituted amino group, fcy reacting a compound cf 
general formula Y'CHjCH with a compound of general 
formula II in the presence of a compound of the general 
10 formula R 7 C<R°) 3 wherein R 7 represents a straight- or 
branched-chain alkyl group containing from 1 to 4 carbon 
atoms which is unsubstituted or substituted by one or 
more halogen atoms or a cycIcaiJtyl group containing from 
3 to 6 carbon atoms and R° represents an alkoxy group in 
15 an inert organic solvent at a temperature from ambient to 
reflux; 

(C) vhen Z* in general foraula IA represents the 




unsubstituted amino group and R represents the cyan© 
group by the reaction of a compound of the general 
foraula 




5 wherein JT and n are as defined in claim 1, with a 
compound of general formula Y'CE^N, wherein Y* is as 
hereinbefore defined; 

and preparing other compounds of general foraula I by t 
conversion, as hereinbefore described, of one or more 

10 substituents Y, Z, R 3 and R 4 , or substituents 

corresponding thereto, into substituents Y, Z, R 3 and I 
as defined in claim 1; and, when Z represents the carbc 
group, optionally converting a compound of general 
foraula I into a salt thereof* 

15 11. Intermediate compounds of general formula I 
wherein Y represents the hydrogen atom, the fbrayl or 
earboxy group, a straight- or branched- chain alkanoyl 
group containing fros 2 to € carbon atoms which is 
substituted by one or more halogen atoms, the dithio 
20 group (which joins two pyrasole rings) , the amino groui 



- las - 

cyiao the -S0 2 C1 group, a straight- or branched- chain 

»1 carboxyalfcyl group containing from 2 t8 « carion atoas , 2 

- represents the carbamoyl group or a straight- or 

branched-chain alJcoxycarbonyl group containing from 2 to 
5 7 carbon atoms or the diphencxycarbcnylamino group, ( H 3 ) n 
substitution is as defined in claim 2 or 3 or R 4 
represents the amino, hydroxys, ethyl, carboxy or carbamoyl 
group or a straight- or branched-chain alJcoxycarbonyl or 
alkoxycarbonylamino group containing from 2 to 7 carbon 



a 10 atoms. 

■s as 12. 



A compound of general formula I as defined in 
claim 1, or a pesticidally acceptable salt thereof, for 
I by t use in the manufacture of a medicament for the treatment 

of an arthropod or helminth infection. 
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